

ft^jCRjR CRUt fe WfR RR CRRR R^fR Rtf 

c^r^ri? $ uk %> «^pr i 

Rf CRfRRT, fttiTR R>fRRT. RRTC1R ^CRWR fifR 

$feC4 R«SIH ft3JR 43<J'®IR ft*ffR RTCR g|RH 

/ 

4CRC1 *R3R® oRs <3 CRIRR Rt^CRR fiFTT'^r %RCR I 

crrri ^irrrr RRrft?st £fra &h% ri-I ^»ij 

R^ (Dark matter), 'RRl? RH!CR WRTCRR o«Prc4 
ifecn mi i 4 *r Rft tst stirr? rr< 3 mftra 
4Rt Rf RIR, voT^CST 2p§ ^IfUCRS orffRRR R5RT 
RCR C4R R’IRR 4 ftRCR ftsiR's 

‘\as|j 3 if?’ CRCR RCRC1 ’jft? CRRt RRR RRTC1R 

SiRffts 3RRRR Tjft? r^r | 

RTtRft ft RIRIR ftsRCRR %«RsfR® R^jR WlOTlC'o 
RSjfat^R ^*IT Sf^ WIsTI^R 5 ClRC® «Tf£tft? 
®tlCR R^ 4R>R1R RC® CR*(R I • 

— i 

^Rft ft ftst *^RtR’ R^SCR <P<lC'i> ItR? 
«HCR R^f& RC® CR®(R Rl I 

WfRft ft ftcj 'S fRRjT’R RCRJ RRR 4<lG'» ItR? 
W R^fi> ^ITRRtRt RCRT1R C#l I 

mtft ft RlfRRR ftsaR T>tR? ®tRCR Rlfft* 
44RtR RC® CIRC® RtCRR I 

'■> WIRft ft mtlff flCR CRIR# RRt®t R®tR RC1J 
Rf'IRCR *jlRCl 4fRCR 1RT *(RR>? ®TRR R^ft; 
WtRRtCR R$R> RR RR*fcR RlRTot RRTC® RtCR I 


« ^ 

R^-4R CRRR WffiftlfCRR fRRRR^ CRRC4R 
oJ-JRft RI#® R**2< ofRftRft® ft?Rt RfRRft® 
«RRTR1R CRRR «tRTR RtR13R <PRt R^ff «ltRR 'Q 
WltRl^R RTR^IR ^3^ I CR^ CRRR ^itRR «fRI3R 
<FRCR '®TR fRRRRi ft^R ’ift^RR Rift <FCR 
WltRl*[R RTR^I sfRR R5Rt ICR I 
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sHHwi 


rrjr r^r ^srj, fRft w'ft r*cr ‘^th- 

fRSTR PfJt 5 R|^R fR%t-o’ fR^TR, R^Sf V3 £RR*f R^ER 

^fsm *nta - ft«ra rp® c^Rm i rurrt 

f*HR *pI3*Jh RRf| PH 155^ RR% ffcfi ^RtRlOTRER* 
TO R 5 ^ tatf^s RtC*R <TO "RTRKRR *PF CRtR C^Ft 
Rww vot R?p <TC3H I 

V5M ^ 'alhPivo ^ CR, ^ Rt^R RRRr f^#ST-i, 

« fRfRSr-*-4R Sf1% vsrfR’SftRJ ^rf£R CRtat^R, CRt ^rtsR 

ftfR^t-O'S ^5flRR R^ R^R ^rtgt^g tTO ^T^I*R 
rr^o rr^ i ^rtRRt ^t*rfe Rft ^t^i RtRRj 
'ilR^'D Rflfe RTtR 4Rt RRtf^s RI^RfR £Ffo RW fRWR 
WRtR ^SHJ ^ttRR ^|£t^R5 R^RtRR Rim fifetvSRR RtR Rtt*R, 
\oRC=T R>£R fRSgRR RtRTCR tR*flR ^RR 'ot'SHRR 'RCI^ ^*fj- 

^*ij 'sRy^ rI^oHr fifRMl'oi'GR 'R<q^ rsr 'RtRRT rrt^ £f^» 

r^rihirr ^fwtft rfs *n?nRT, ^*iRfi?ft^ i 

R’SFRR ‘fRfRW-'O’ 4RR13 R T MW RRR RRtt®iR 

RlSlPiR, RRRvSt VQ ^5|vS3vst £|^s RR3R £|R>1R RjR-RtRRT, W-Rnf^t, 
fi*U, Retort « RR ^PlRjr® RCR fruit* I Rt CRRIR ^ Salt's 

'RlsJl^tR wft^TR RRtR ^t%RR fi>RRf^» '5T5JtR 'G fi|R^T, 
fRMRRR ^TtfR^o ^*|J R^pJ^ R^RtlRR fR*ttR RRRTCQR Rfe 
fiff^RRRR RH[C*( ?R-^RR R^a fb^voW ftPlC*J (TO I RttR RKR 
^RRtl^wnR ‘Big Bang’-CR R^tfTOR RRR W ft.C RW ^HRTtfR® 
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^r wtw %fr *rt s&ttma ^h’ir 5 

ef^RcfR ^5fH?ef fRR (R*R> RWR *£& G3% fwt% ^<Mf«'o|^ , W 
W13<3 Rl^t-R^R ^R f^-1^ ^R <TC\5!R I Wf >l^lRC‘a 
\fivs^’ ^ fwrw? r^»hr ^srf^n® ^r 

■s^r wi^r<i i£j<^ vit? <#wrr ftaft rrsi ii^iRc*^ ^ij 

^t^5R 4Wt^. I 

^<1K '^ilC'iN ^Rt ‘wlM* (Photon) (RW R^«1 £R>R 

*m\*l (stable stom) RW <R fcflR ^*IT <3 

W RJRgt*RR '3‘ t R *f*t]RR R^ffrsf to ^1R faSsR v»R 

^tft^R cr^ ^»u r^crjr ormcf ^rirr ^r R^ot 

RtRR RRRRR* (Rto 4*R ^ CRt ^j*fj 

RfaWR fR’tflR RRR ^RW 4RRIR R^t 

'Q ^^C*tR ^sj^s CRftra '5flR wffaR ^Rt <R 

&<=1C<1 Rt i3R° (R^S '©t <P<1(.'S b I si. 0=1 ^SR*!]^ (R '©T 3£R ^RTR 4R° 
R|\5Rlf$ ~4 RRR 4R* RtR? ^«IJ tRR W5TR ^ £R>tf*fva ^CRt | 

'©ft R'SlRvs vstHc n ® ^cr ^rrR CR^ft 

(Rff© RKR I 

RR2f f^Tt^t R$?s '5Rt i R ^£RM '^ilhW (R*RR ~5JB RRfiRsR 
fR«IJt * m^R *j%f© RRR5 <4R° RfRSRR RHR RRt^r RtfRR 5 
RV>=1'©I Rttf© *RJ C^R- ^ ^RRt R^R 4*TCR^ C*R RRf^ I 

■gpRR CMlRlR R><lR^I 

RlRpT RMPlt<m 
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□ 



□ 



□ 

LANDMARK IN SPACE EXPLORATION 

)<t 

□ 

faflslWO ‘^-^PSTR’ 


□ 



□ 


><fs 

□ 

f^ftn 'Q ^s<i 

^ o 

□ 

^■‘TO'S (micro) 'Sffl'5 


□ 

2J9TSJ fi£J 'Q ^53 

^Vo 

□ 

#itTr£f^'Q^ 


□ 

*|*J <3 ^3<J 

OOfc 

□ 


VGo 

□ 

sm spg « ^33 

Olrlr 

a 

ftffa «f»J <3 ^s<i 

0*8 

□ 

^lt?I Sf^f 'Q ^33 

8ob* 

a 

^rsitf^ ^s«fr 

8^8 

□ 

#sW ^T?s^ 

88<t 
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f%R, rrcrcr wi r^rrr ^^srnu g$t g stf^RRR 5 

wpfj r^rr wr ^r* r^^irr mstt *rj 
g R'feiw^j w*m 4 r« v RtRR^g 
Rm eRtFR t^f^s ri^r* >riosr rrpr sr^tf*^ ‘rm- 

fRRR R7t$Rl^R’ f5#Sf-0, ‘fRRR, R^tfR 1 ?* G ^a^’ rrr* 4 $ 

tpmtft ^tmt RR^a crcr Rift f^gf^j *rj rcr RRft i 
4 r*sr ‘RRftftR’ %rcr rrir ^ f^fiR r^rr fRfMfaa 

^ifat^fR Rfft CRW R^R *lfRCR*l G *irr 

fR*iH cr r^ rrs R^pg r^rri g r^pr t *tft 5 R 5c ttR’ 
RftWjsiRR r^fr g RftRRa £p#fvo ^crir rtcrtcr 

$<r^tftpa 4Ri ‘Rm-^fRRftRR’ Ri%a ^ffat%Rs 

H4>|>)vaj\a|<1 GRR £|FsfS\s RCR ftssR "ftRSlR R>RC^, ^sRvs R^R G 
4RR* R^Jt ‘Rt^R'tR RtR SafiRR RtRJCR R*ptJR CRT^lt fttR 
Wag R^ftstR RRfl RttR Rf I ‘RfWR'W 4*R R^RfR 

ilMPl^l SjsRRt ^RR RfaR^atR Rf#a <FaRR ftsafiRR 

RRR £R5R vaftfwR RtR R£jR%CR^ RfRM R>CR i£)Gl^a R£R, R| 
^R CRtRtR R\a CR^R R^§ RRcf <^ ftRflR iflSR^tR R|v$||s?fa 
CRRtR-t; RtR m I RtRR RRR5R Spfa ^t%SR R^Rt^afR RvafRCva 
ft’Slftt ftRtR \o|OtRM» R^R RtRTttfa &&|ftva 4R* R^R 

RRtftR CR ^RRR ftCR 'afC'a (RRt RCRC, (Rt I 

^t#R CRR RRRSt R^tft% Rt^, tfSrR^ G RRSrRva ^aflft 
CRtlRR ^RR ^ RRRJR £ff^a G RRT< RRtRR RT CRR^t%RCR 

^aKlR ^tftCRR, RlMlfb'a RRJtR'QCRtCR CR RR*R RRRTR «f^a 
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mm ^ 'G gRtpra pito wirr gRR 
Wit to*r rr to ^f?r « R^sto^i “w <3 toR \stw? 

RHfPl 0»Pt ^PI I 4^*5^ to’ 'G to 4$Mlto vSatPT 

(PTt^KRt to’SttRJ ^to'Q ^©tPR ^ IpRR totf^o I ^©Ht ^©tPiR 
®|TO ^Ite CR*lP© RfPR ‘TOt^’ to ^rsaR fto 
toRRR'StPt ^fto prat nM^lfto saR-totiR 

•rf^f RSR??!'© to^T I ^^SR ^5Tpf% Rttoto 'G 

tottoR *tto r^r’ Rtto « Rto ^to ^st ct 4 
*rapra 'G tor-^ffc Rto ni>itot toRtf© satpra 

fsfto’fRR ^© f^ftosH mrm *itot ms ^ra, ^©t ^©tPR rh(pi 
tom« to ^pit *rat crr i 

cr'^rrr gf1% rr^pti wtto? 5 cm, pr ^©r ptrr to^if^© 

1%tora Rift grfto •sj'Q-t; gRt«t rpi 4to pip© rkr- ^wm' 

•SRK Rto ‘toH’-'il? RWJ CRfR £RR ^ 'G R?RR PTt; RR?. 

toRRt ^sr^r rtr ‘^r#’- 'g ^rr ^ r^r rbr’ i 

RtPt RtPl ^ 'G R^H 4R 'G '©rf'©;] '©Rj, ^ 'G 'Sflf^ra fto' 

pr Rrito^ ^iRifto RfaRaR c^©r to srh rir 
RRRR atos r<# gfto rpi pip© rhr i 

R©j-Rto wr cftp© to rrr rrrt ^uncr ^fto ^=jr ^r?. 
Rttompt *rj cm rrri rr 4*rrr rr c*r tol i 


^5® m . m . t ^rrr 

wRttoRR totojFR 
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1%t^, ^RRR® te 3RERt R^ SP^Rt 'G 'QRRR «RR*I 
RRft ^ S^|3a|^, SR«Rf^ 'G R^R^tR, RR*lfei|R, R3R, '5#®tR 
\Q ^<r|r(|D^ i£)R>^5 R*gt 'RtsIt^R, tRfR '2e|C'i<1 ^Rt® CT <PilfD 'QR^^'f 

'Q fRt*R ftRRR^®tR 4R#t® ^o° £fm ^ rsrtrrj 

‘<$RRM’ 4R?. ‘fa'toR’-^R RRiPR ®tRlR WftRtERt ^§ER 4ZR 4 
v|4>lfat i R ‘^l®^’ R^RW SRR fRRt*( ■'H^R^C'R vaa|t*R RtRtR 
$<TSt*R RRR C^tf^ fRRt^R I 

^TtfR WtfR, ^RFR 5 ^RR?* ^jf% NQ ^<r|vo| Rf<Fl R^*s wtwtfsl RRlRJ 
RttR C*KR Wtft CR 'Q ®f#<T fif£RRt%I RRSSr Rl® fef^, 

®t *{R 4R^>t RR^f ftRR RR CR, R^R ’fl^-t 4R> RSFR 'RtRR 

Wl R>£R ^ftRtR WRR R 5 !^® RtRt 4f*tER 
RftRR I ®ftfR 4^3 faftR R# (R, RHItfR® *T&R>ftRR RtRJ CR^ 
4RRttR, CR^Rt R^RtR ®lRfR£RR RR RR£®t ^RT*tJ 'S RRR 

^RfRtR R’RR RCRR I CR^ RfR «<Rs*»t W RR^3 ^RRfRi RRE® 
RR*R RR ^RtRCR'G ®tt® ^R R'GRtR R® fRf RTRtR Rt I CRRRT, 
‘R®P p ffT RC® RJt2j%RR ^RJ ^fRft RRR RvGRlR <jRg^5 RR3 4 
fR%SR WCRt 4RRt*t <TSt%RiR Rjm WtRtfR ^fetR 

<Rt® RtRtR I 4R ^RHRRR RRfcSfR 'SRJ RRRv 3 4®$^ gR 
RCR Rt I 

'RtfR 'RR'3 ^TfR, ^ftRR CRRfR RfR ‘Rtfsj’R RR 2R*fCR '5R s f^J 
^fefRwf 'G Rf^R vSSR RIRRRER RfR^® RCR RTCR, ®Kt«1 RR5} 
fRC^R 4R$R RRR'G RfR ®t RRR Rt RCR RR^ |Cv5 R1R CRCR CRR, 
®tC® ^RtRtR ^rtRR fif^RR tR'tN^R, JR Rf^RlR'S RR 

RRt RR Rtl 4 RCR RRR®T 'G Rt<^®t ^S\ RJ^oR <RSR ^R 
(Rt I RfR'G RWC^t ®TCRR R^C® %R RfiRR- ^l^R'G ^ Rt 
CRCR ^R^® RJR R'StCR Rt<fR RtR RRRR I RtRjt^ f^1%RR ^RJ 
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^«rno% i rrrr rrr rrm rrtcr ft rrtcr Rt rtcr 
'RI^hrmIIr crrr r**# e$ i ^rtRRRfk Rtft§ rrh^tr 

R$R5 Rt^RFa C*fkttRt I 4R ft RRR Rt?H^ >1 Bike'S}? Sift^ftRtRR 

r^, Rl^tRR rresrr I 

^rcrrs rrr^ ftgtR ^vo r^ ^ ^rrsr ru>\h Rjft 
Rte»w 4 R#cr* « %R’ Rifo^ ftww rriss? ^n$i*R 

R>RC<R, ^RRs RRR RR[CR R^lRt'H 4R*Rt3 i gSr « siftRtRR 5 

wmrp R^pij tan ‘Rst’ fikiwiw»4 ~rS 'rtcrTC'® ftkfa, 
Rm strm ftra, ^fwnRt Rf^m ^cr, ^rr ftft ^R 

ftftR CtfR RRi R*R ^at Rt CRRtR «R <Mt<H- <£fBtC®t CRltS$ 
C*tt«%RR; RRS^^t ^aRR ^l«tfR<£ CR, 4 CRJRR ^1% R%R? 

oftat 1 *5C*R <£R 4R° ft§fRR RtR'G ^t%fRR ^ ^ftik 
*lftRR ‘CRRtR « ^rfforcR RRfaSr ^R'G ^a RttR ftg 

k?*t ’^Olft « vH RRR#f RRSR 4 Wt^R WtRRR 4R*RR CRRfRtR I 
CR^RRt 4ft RRR R^R CR ^TH^R ftsatCRR 'RlRslR fttR SlRM 

RSRt % 4R* R#T « RflRtR, ftf RvoRtW SatR-ftSattR RRR 
^Rsfts R^R ftR ftsRR CRf*t ^RIRrR WtfR^lR <3 t5RR|T>R 
R^MjJ RSRFa R’JFR ^CRC^ CR, RlR RnRCR 4RR Wt^k’ CRt; 4 R 5 ^ 
SjRtR RiRt 4C<FRTCR 'RR^R ^R° TJgRtRT ^CR RC^ I RtRT ^R- 
ft^R iRCR RlkRrf^ R*CRR 'stRt ^tgfts WIJR 3RtR 

tftRCRJt ^RffatRt ftst CtfCR^ R*fa ®Tt» R*CR RtR^CRR I WtR RtRt 
4RR8 fRRCR 'iIRft® RR, RW R^T C$tCRt WtfRRR 
RRJFa ’Srtsj^ 4R°s fRRtfCRS fRSlJf OSf^ R#T ^R^o ^^HR^R, CR^ 
RR5R 'G RRlC'SrR RfeR ^5aR 'RRRR c mft RI^R-^WR 

iStRj ‘vSflR-^srR RJT 5 RftR’-^R R^RR IrIR'St-'S’ 4R5 
MRRR R*HR ftR I 

^IRICRR ^ R^lkc^R ^*tr 'RRv.RT fitRRR 

R^^ R5 'G Rft R^RrRR^ ft^lCR ^R 5 Wf^^R ^*tj RTR^fRRf 
« fRW=tR RtRTRtkR 5 ‘C5^R 'RR R^RH^R’ RRT fRCR Wt#s ^(WlRt 
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g crcr <vovih ^tcrr R% toR wrg 

Rfere ;3RR rr r^iRwr RtfRR* cRt*R «4<Mwa Retort 

ww caw *j*irtRtRj ^voiih RiR g crNrrr ^w 

<w, ^r w$ ^rjr^r Tsmm ^rkr ^r crr^ i 

RRftoj *j*|JRtR SrRtfoR IjRRR ^*11 'StR'a CR WRG RJtRR G 
fRRtR, RttR RftR R^RRR, ^Iplf G RR*ftotR RGR G 

RfRR Rt RR^tR OT RR£f ^1% Rt ^CR ^f1%^fR 

CRtR (PPo, CR^ 'SItRR'S 'sRJG i4tps Rpj^fD'o 3.C*JC$. I 

^R 5 ^ RfcR Pi Rost*! RrIRc'R ^R^’ (The origin of the 
Universe) toR 4R RI’H^RT ^aRj ^tf$R RR fRSftR G RRRTR 
RfSfRRRtR fwR 4R^ ijtt'ofevs G ^R^tRR RRt^ I 

Wf 4 f>#St RRfcSr tolH<1 RtER ftRlR WRRtR 'Rlb^lPr'a RRR 
3RR CRtRf£g[%>ltR R^ 5 3ftR «f®Ca toc^ I ]RRR RR tot5 
^ RRR fwr%RR fRRlt RitPl^R t%%R, RtRt ?RtfRRR £ffR «?F 
(beginning) %RW ‘Big Bang’-CR PtfRt R>R RR GRR 
Rtp5R%RR 4R?. ‘Big Bang’-^R *$R RRR fRiR ^^ofRR 

%RR RRtR RRfR I C^tRR WRtfRRR ^SsjR G^vsR 4R Rt*t RftERt 
^SfiRt ^JRR RR iRfR^RtfR’ R^rfRWR ’jft R'RR ‘Big Bang’ CR 
^t%R R^JR "5RiR KR CRR 4R* R^ffR^ CR *[RRg^ ‘WtRt^R *JR’ 
CRR* R5tt l^fR Rfe’ (static energy) ~$£* RRt RfRRStRR 
RRif^Rvs'oKR ^ Rf RfiSRRR WtRTtR filRiRR^ ^R RR 

RRR R^IIOSR R^CR CRER RRE^ I 

R^RR PlR'SiflR RRR CRR^ 'Q RHfrfRa R^R RRR ^RR 
RPSRvsN PtfRW R’RSR RfRR C3R>, RW G RSRJTCRR RR RRR 
Wife ^RRG 'iMlft'o G C5R5 <i)R® RRR #RtR RRR 2RRR 

RJ«fei RfiR to RRR^oR RR^4 C^R, RtoftR i£l RR5RR RttR 
^ iRtoR R«t R52R G ^fRTRRR ^RfRR Wfto ^RtiRt 

cRR^RRfl i feftm 

TRRIR Rf^GRR 
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LANDMARK IN SPACE EXPLORATION 

4 October 1957 - staa ?nf 5 RTR ffipt (Artificial Satellite) 

'Sputnik 1’ asat ^a i 

3 November 1957 - talfka'o ^SftatHa (Laika) afro 4a# *?ffa’ 

(dog) eft'ft Rctm TOPpl (Space) afasataa ’Jtaia aT® a^ta i 

31 January 1958 - c#a are amwfaan (U.S.A) «Na ana? TO 

^asts; (Artificial Satellite) 'Explorer 1* TOI%aj $awaa a^t? i 

10 October 1959 - CTTfero ^SPiawa felt Luna 3’ Space craft ffta? 
faaf® fataRj (far side) ^fa aaa attaa to araa ana ’ffaftaiatep aaj ana i 

12 April 1961 - catfetro SSftawa las ^f? anariaa’ aiaa TOetatta? aiaj 
«Wa •K'sibiSl fkata TOt^caj afasaa a^ta airf% a*taa i 

5 May 1961 - las 4Tma siaa ^jica(aa>H ate'ibiSI feata TOt^aj 
afeaa anaa i 

20 February 1962 - las sra cjR’ (Mr. John Glenn) «aa amtalaaaa 
aaP*jait)i51aiW ^fStftw siafaa a^taa i 

10 July 1962 - anroaa 4 f%*9a ef«ta ‘Commercial Communication 
Satellite’ a^paj Swi aai a? i 

16 June 1963 - catf%cro ^5(aawa ‘Valentine Tereshkova’ ataa> aftyn £iaa 
a%rt at«ibiH %ata aaP^tar afeaa anaa i 

18 March 1965 - caff%tTO areibftl ‘Alexei Leonov’ staaarca? to aiaa 
tfeafta wiaj aaaiaai (Space walk) anaa i 

15 July 1965 - anrcafa^ta ‘Space craft Mariner 4’ aaswa TOTOTCa aro 
flw b'^PTt'p afeaa aaa aa i 

3 February 1966 - ‘Soviet Luna 9’ atro eiaa Craft fsprca 
TOTOtca ^ra«aa a*ta i 

27 January 1967 - Apollo 1 4a launch pad-4 'at'sa <arc*t o ^a ^uttafaana 
n.'oioi?l<i ij'j) au> i 

24 April 1967 - ‘Vladimir Komarov’ aiaa> 4a s ®R oaifouib austatf) 
^ra ‘Capsule parachutes’-4 ana fana 'arara aia 3«ra aan^aj 

18 October 1967 - ‘^’ (Venus) ^ cart%ca5 ‘Venera 4’ a^aa TOTOtta 

24 December 1968 - ‘U.S. Apollo 8’ «aa a^aiartt ala aarorca 
ana i 

20 July 1969 - 'smtnfaana ?c®rt>l5t ‘Neil Armstrong’ afetaa «}tfc 

<$>(.<! *1 I 

17 November 1970 - aiftala ‘Lunokhod 1’ aiTO «t«la ‘Rover’ ag 

<&<\\ i 
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19 April 1971 - OTlf®OF5 ftsft ‘Salyut 1’ f?T5R em Space 

Station ^ i 

29 June 1971 - (Rtf^PFo ‘Salyut 11’ Capsule ^T^srac^r e(prc»ra 
(re-enter) f^*t ^R i(.»lt>l51-^ < p«i'i i 

19 December 1972 - i>TPt '4M'o«c c t<t *re»TC ft*R ftpiw fcft muQ'frH 
Apollo 17 (Splashdown). 

5 December 1973 - WTCTfwR Space craft ‘Pioneer 10’ sriR «tl«d ^5 

•sR^TSi ■sR’pf fiRfo'T i 

29 March 1974 - 'aiJIwI^H ‘Space craft ‘Mariner 10’ WI*R ^ aRt^ 

SllPp't <PW i 

17 July 1975 - «PRR « S^MsiR sfsR4lt<R ^ 'Mj'IPiR^R 

‘Apollo’ CTlf%tW ‘Soyuz’ *Rr»irait sflpt docking frpFo 

H(.'»lt>lSl , t c t'3 *TCr»R Pi Pi's i 

20 July 1976 - 'aijIPil^H ‘Space craft ‘Viking 1’ ’tfetsR ‘w 4tl^’ 

v5RWf | 

1 September 1979 - 'aulwR^H Space craft ‘Pioneer 11’ ’RsriR 

SR’C 3 ? «Rfa*t I 

12 April 1981 - muRFPH Space Shuttle ‘Columbia’ 

24 January 1986 - ^)IPlte4>H Space craft ‘Voyager 2’ $$c<HI>l 

■sRrs £Rfa«t i 

28 January 1986 - 'aoMpRH Space Shuttle ‘Challenger’ iRI4lt.*l 

’R?J I ’IM MC^Wrft I 

20 February 1986 - riTl1%cw w^RT ’tpmmra ‘Mir’ §^*(4 ’RJT ^ i 
14 March 1986 - ^mfatR ‘Giotto’ probe ^JsR ‘Halley’ 

SjUppcf <p W | 

25 August 1989 - 'aillwf^R Space Craft ‘Voyager 2’ ^sriR 

iR'c*? 2Rf% c t <PW I 

24 April 1990 - ■'SUIPlQ^H Space Shuttle Discovery-^ ?TR]RR ‘Hubble 
Space Telescope’ <& csR'f ^ i 

22 March 1995 - -sllP(?lH ^rsRtft ‘Valeri Poliakov’ ^RP^RJ OiRstf <#sn«l 
8«b- 1?R 4^5RT 15H^R <Pt<t fad i 

29 October 1998 - RTtPI^R •tt'SRlft *sr cjR’ '4C«IBTH 

flWM ‘Shtfe RPR I 

20 November 1998 - International Space Station-^ ejsR R^ (first 
part) <p<il ^ i 
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^flRTCRR Wl-lRc-jR Wi <JCR ^RnfR^FRtR fwf%^R R$<J>«|C< 
fRRRCRR CB&t R*CR WlUl^lU'olW RTR i^oo CTtfi> R^R CRC*F i(?oo 

w fRRtRR < 5 crc^ i ^r*ij ^tvoiww rrcrr ^5Wj fiftn 

itfoo CTlfi> R^R RCRt fevbN'olW etlRww I 4R RCRJ ^ 

^irtcrr rcsr wrf^tR rcBcs £fm rtc® ~ m*\v cr*i1t> 

(8fro) CR^ R^sJ CRCR* %>f5 (c-oo) CR^ R^R ^JCR I ^TtR 
*}fR%a Rt^CRR 'bllR'oM R^ Rt3 R*CRR5 ^SftR R^R ^JCR I 
4RtCR ~ 5 lS'sltR$ CR, R^ftoR RbHm CRCR* RRRff 

R^5 R\5 fRR^RR RtRTR CR RR5R ^ ^ '3CRlft-RlRT> RC^, ^aRR 
^5flRRt *||-Mtiilfe %TR Rt I 'RlR ^ RRRCR 'RtRTCRR 

R$jf<C*<fR ^Rf%, *4R fRR^R, 4R RfCRt ^5 CRW ^ RR*R fijRRR 
R3R 'i||R«M ‘RRv ^CRR RlfRR 5 RfRbMRl 'Q fRR^R R»»|W, CRRR 
RRrfk® ^blR’RiCR R*RtfR^ ~$m - 4R CR^TR fRRR^ 4C<MlCR 
RRT^ofCR iRRiRR RRTt ^llRlCRR W R^R RR I «£|TO5 k^s 
fRRRRSJ^ ^rfRRS ft'^R'slCR ^fR^S ^CR 'RtRTCRRCR 5 RsfR^o 
'SiR-fafelMR RtCR RTCR WR*^ $ R^R t R^t*R RRRRl^s 
^oRT’CRJ R^R RtRC^s ^CR, CR R^tR ‘R^T R^tfR^ ^t%R RRR CRRR 
fRRt^RtR %RR, ^RR^ CsRfR R^RfR ^itC^R ^R° '»RrJC'®'S 
^RRRtRoTCR RrI'StRH RIR^CRR I 'o|^W^ CR^RR CR CRRR vsRT 
Rt^ofCR ^3RTR R^tRRf RfR^CR, R^CR ^R CR^ kRTcfo 

R«fCR fRMfCRR Rfevs <3 ^PP 5 ^ ^Rj’R 'GRR fRSR R>CR 4fkR 
CRCR ^fRRJt?R crot ^ fR5# CR RTCR ^slR WCRT RRTR 
^stRCRlt ^1% ^CRC^ I 

'RtRte. RTR^R 'RTRtfRR RTRRSTffk^ RTRfRFR 'R^RR 

RfRf^%R CRC^ R^t R^RlR RTO ^ttR R^ CRCR* RfR^I 

^TRtR’ ^R RRR (R1R i8oo RRRR) ^jCRt RfRR RRtC^rR 

fR^ ^STRvsK RJCRC^R I CR R#CM) ^jfRft *R?R ^.'QRfR ^JR^S 
RR3 RTRR R^RRTR R^tfRC^R RTCRT CR CR fRRR'QCRT 


R\90|cr<t 'sr*i^l v ^ 6 ij 
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Jb- <8 ^5^ 



fe? -i 

“fm wmv wm^t fm& *$& mi>Mi 4? fom, (wi-ftmm mm ft? « fesw 
mmc?) friwmi ftfs ?tTOf tm vtmzy?, mrft mm j-wh, (mm mrnim nfs) 
mft ms/mm wm t(fmirft mmcm wij tm) Tnmwrsi « (vfmtrft mrnim wu 
tm) msrfmH i (mm st?m PxsiQv ^ftm-stmi *($$1 mfft ysm m#) /%¥ vift?i°*i 
cm? (mm ft? &os) f$m$ i e/w mi~(8> $ is) i 

— mjftvm mm sft “mwi &! ‘^// c v '<? *t? c^tc? -j/Sji cm] ??$im® mm 

msmm ft?s 4 •pw ' ^cm ww iHfr? few / wfer 

ffc? g^/irw <rfef tost? srt s m^ft mm mm *m q w g w $ 
mm ftmq ?cs cm? to <a cpw ‘f^/w’ / <?*»* ‘wm-fwH’ -4<i <m ftvsft i 
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TO ^rrtRt rr^ to xpro tor, ^ rrr Rto« toto 
TOR fro rrr rr rrjtotti ‘^irto’ rt^rr; to Rcrc^ i 

TOT TOTOR WuH JRWtH RRR RTORR RTOR« RtTOtl 
RR-'ff RRcTO 4tRR RR 4R R#?I TOTOl^ TO 'Q VO^’ 
SnRlfi>''® 'Q TO^, RRR ‘fRTO’ RZR ^ ^R 5 ^ fRTOR ^®T 

‘TOJ 'Q R^’ >1**1<pR '2<l'93|R<P R^RTOfT fRfRRRi TOTO R*fa 
TO TORt eto ^jf| i R> toswtr rrm fR >to? TOT^. 

ri’toh RfroRtRj few *rt rtto, to to to^ «r^ 

‘fRTO’- i£] <j\oV|H fRTOR ^nfRTOTOIt 4F5 ^fsjR TO i8oo 
R^RR RTRt tRfRRRi RR % R£R? 

fTOR TOlC.^ TOtTO RR RER fTO^ R^tfRTO RfRRtRR 
‘TOT^’ 4RWR RTO RtRitR %w? TO^R I RR TO 
TOR TOR R^R STSTtR RRR Rt RfR^R RRR TO i8oo RTO 
■=JR^ 'alR'toH ^CR RtRRRTOftR fRRRTOff CRtRrR^lM WtfRtR 
f^RTOR I %R ^*tl RR^R fRCR'S rito CR Rrrrr 
WK^R, RR 4Rf[> R\5 RRtRR TOR I TO 4R| CfiW 9 ^ 
RR^rR’ 4R?, RRRlR R®R’-^ RtRT R*MR - TO^) 4RI 
RTOpfl I RRRR’ 4R^T ^fR RRR ^TR^ TORR RR tRSatfRR’ 
TORR^ TOtR TO (TOR TO) RTotfp WPW RRt^lR TO 
TO^ I TO iRTO’ ^Rv® 4R&f RRR TO WfR^s TO 
fRTORR RRftR ‘RTOjRl’ ^fRRT fTO Rfel TO^ l TO'S TOR 
RflTO TO^, TOftRR TOfef Rf^o TO°RJ Rto TORT 

£r&i|Rr tor Rrtor’ RZRt ^s TO ^W! ^TO, CR 
Rrr'qrtr rrr rTO'g iWm’ BIRR'S c^ft^cR rhrR, wfRro 

RRR.RI TOR TOR TOR RRf I RTOR TOTO RRR®kR RTO 
TO RflRR TORfR « RjSRRTO Rfro^R R?Rot ^R ^R TO 
^ RRR iTOtRR 21W8MR ^RfRR RTO RTO TO I 
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. f$ 3 l -■} 

“4? wbIw srt wfim mt fifim fiytff mmum mj 

*f<tf&tf*t <3 3??re r (8<t g*o) 

“iwvs vwft< w$ ®h cwm vmftkm wm *s$ ftmfa i cm*r 

mfiimtt vrtm famfa w$4>m *>z<i’’ i ($& s ab) i 
“vtpj.^sm R&f'Viy r (o* g i) i 

- *mss fimpm Srf'i's?} fin s <s ftwoz*n vrtfsm m Smnfa ms fossil 
mm vim menus* vns> utimsns mm o vvnt *rrs mew, <s$ tvmfm sm~ 
mrq*’ smt >8oo mm *pf$ %*? jts mi ms sm-fuzm' wm mspms vm 
mutf to / w fa&icm m%<nci mirfra *mis stfaffo srm / 
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^ TO to cr rr^ ^Rwffojs fora 'a swimr^ ^itoR 

TO S^viiUh to IrTO’ W foRit^t ^rm, ^gpuifo « RRRt 
CTO TO «HT, C?R TORR TOTOft SfTO TOTO ^CR* RRR TO 
CR ‘fRTO’ fosTOR WCRR3 R^ R^ *£R WW Rt^m 

toc^, (M tor « TOffa *ifor 'Sf^tHt cr rr^ 3rrr ®r*- 

foaCRSR Si^aRCR 5 ‘R'aah’ i<)R ‘sw^TR RRRR ^Rfos 

rr Fmiwiwr rtr ^#ro csf^rr tots i 

?TOt° ‘Bp^t’w TOro rr, rr?, fRR rrr rtor 

rrrt 3 r%r fRRtfo® *fttR i to^’crs TOro rrc® r^ut 
RTOT-i 4R fosf TOt® RTtR RT I '®l^ RRR®R TORTtR 5 

tow<i TOsfS ‘^rto’cr* ‘ctflfa<!> an’ (Basic Information 

Book) %TO ftTO TO to TO 4R?. 4R^ RRRUt ^R’- 
4R Rriwr ^ ‘toh’cr^ torTOcr cro fto to 1 

3RCR TO*Ttf5® RTOJR 5 srRTRRltRCR 5 RRR RRt® t>Rc *1 T^R 

CRRttR CRRt TO ‘R'flaH’ TO Rtf%f® Rwngro 

rto ‘sfR 3 ®wjR ®tf®r to® Rut ‘rrtor’ c#^ tour to 

TOW R>RtS 4R° CRR fo,RRR Rm <1*1 C'® t>i$,(.^- ^>Fs^ 

TOR RR; RR® RrTO 4R?. IWTR'RS TOt RSftoR 4RTOI gfcf 
3 £tf®*TRR 4® 3 4RR* R^t TOR ‘TOR TOMTRt TO 3^ 
tofo® I S^R WfTO TO^TOT i 
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^eivovg” 

“$tot TOrtfi^s tort to % faro 

W^KR « TO*iTOR*fl# l” (^ § S8) 

“Wt^. TOf%TO « TOafft r (* g ^b-) 

“fcfr tfeH*nft aft tor. TOst^t 'Q gjfofgRR r 


wf^K 


('So§5’8) 

^gtggf fe TO TO *TT R”»1C4 >a||frte 


TOTRTOR?” (^ g iJft) 

“to, nfaffo® ggrjt frre»i <p?i to^ ^r>ito to, 
ctor ^fwt gm wfgg g%ggg r os> g ^o) 

Rim wWi, vSftH-iWi, <mr®t, tor to 


gtg @5 l” (frfc g * 8 ) 

“tor wtm cficto torto to, ^tor r#® to r 

(fl -8 g fro) 

“TOI^ TOTOs# 'Q < 5 ®% gfct TO?. ffcfi TO CTO TOr TORT 

^fro® btro ^®*R <®$[ tor X'Q’, to aiw ^r ^?n to r (^ g 

“F®R$ ^nPf, TO, TO? « «« TO?, 

TOR* TOf^s i” (d-S g «) 

“Rift TOTOTO# (TOtfTOI) ^ ^Qiltfl *fts TOf TO?. Rtft 
TOSfTOR ¥ro®f| r (d-i g 8«0 

‘Rrrgngr TO’-^i rhw^I q ^gjf (TOlfTO) i TOR 

"TO’-TO ^TOt CTO 4^3# ^HRR I TOR TOT RTC5 TO# gft»f, 
gf^}<# 4^T# TOTO TOTOR RC*ff ^ftRs, TOR TOR 6 # ^ssfgf 
TOff TOf*!; gj^fgRs TO TO 'stii'gi TOR tvpgT TOT 

TOT gftCTO TO, gt%TO^3 TO, Rf|f ^tC^ TOf R RfTOQ CTO 
^TO fr®^ TORT foc^; TOTO TORt I TOR TOI ^ 5 

»w frof*f ^cro jTTO RR-to (TOTOO fro i 
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wrata atataa faat atwa ^ wmta aafaaca aas 3 


99 


(*8 SOtf) 

“^rtfa c^tRifataa fk*a orafk <p%nfl ^at ^ran® (a<faT) r 

(*8 8 08 ) 


aarat^t ot<r*nt ^oj r ('b g ho) 

“4$©f®$ ^rh ca wtwta to r (oi s oo) 

4a# faRW *$Cat "fWt? aRW S£g^ & I, vsf'RHt W a^a 

wtRtcaaw (7i ^ta rir #a la*# caw, ^mt c^ 

©BlPRT «||WIC'S^ Wal^C^a ‘J^vo'g’ faRW 4a# «?F^ W 
WWWlR £W*f aRW Rtfi^ I twl^ia Ca*t aaTWSR faR^-M^t 
ajfea area ^%® ^at ^’-4a o<? a^ omitvafB fe wwmat- 
<#WRat a>ta WlR ^T-f%^Rt «fl$fR, sjaft Caa ^FT 

W^R a^3R# «fer ^TgRtta ^f < fl?*1©t «Ma aRjfea 
fcf^ RRa | wr ^’MRiC's 4aRt aRT^R afi^T OT, R^F®S 
R'fla'lwa RtajtR aaiRc-tfa faa w ©a^<ff ^aj 

TIpfDOM aTR R^ aC¥ 2p#t^ at ^¥1 R¥3 fewa 

fa'telFw 2|^W RT^i ^ orkf^¥ 'SfRSRT WWW 

cafe wtRW aawtat rwr aca at i 

WtRafR#^, WaWCR R^RtR feHR^ ffe '-^5^8 iaR- 
ajt?R’ (Big Bang) arata aWf^ a^ata 4a?, w% R^stfc 
ascaas^R aatsf fekt ’ (Particle Physicists) a^w 
faaafBa wta^3 a%a swr aw, ©aa^tf ^®aj « \sc©a’ ^RafBca 
w a©ala, wtRTcaa aawia wait?# ^rrrr aw wafK 
^a^iwa wtaw aatfeta t%f%RW caw ^s#a o 
wiR^-ta^ttaas 3?swa ^®ai’ wtawa cataacaia %nata 
wtrrr aaw w ac^a 4a?. wtRat tat; ^®f&a rw ast aaaRR 
a^a Rata gfcia Rtatww ffaaa a^a wtata's %ca 

R®as 'oiaavo a^a '^vovaavoi aRfa i 
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waat warro TOatroa ®<f caca* c*ia aw «we <ro aro 
atrorf? trot TOtf^® « TOtanfer® toj aaaai* asat caw ^ 
warsa f*ro to i a®ata aacaa ^a#® TO-faroaa 
acalacv® i|^|R«BHi|il ?aTOaa fatro ^avtelfta* I a *)*!«•<] 
*l'o£^ >i$TOca ^aafti <mo® a’JR t$a> 'o'sj^t '’TT^Jsrv© 
aTO^TO CTOF® ca*l aTO TOJ WTO Cfr&T TO atfi^ I 

cro? afc? TOaa vsaro ^a TOFf’, vsit; TOfat aRift f%fa 
TO aTO faTO? ‘aW-afop’ a^TOCalt C*ffTOta WtfTO TTR 
aTO I 

^aa ^tsrtt ^aTiro «aro ^c#r® <$awwa v^tar^® 
wrfroia 1%%^’ ^«8|1 h 4 awaata ca aro, w ^a^tata 
g^t ^a aa?, to asfefg faaca R^it-ni ftaaia trow ttTOwj at 

'v3^V||fDvo ^ofvg g|TOlJ WfWtW a^W <TOa TOa 

TOT, taTOrt^t i 

^ov^t at%® WF CTO* C*taaW CT ^T^RJ ^CTO, W 
TOrt- v£it wra artffo* catwaafTO am to 

SM^MUVo ataaw#a TOT TOT 4<p « 4TO a^m ^ifaW^t, TOT 
Wtaa ar$a aw ‘TOpr’ TOrw « awa a%af%a aattfw « 
aafat ^ataa aaw wro laata at RttiiD'oi^*w» tow aa*fa 
aroi tot wtfe aawta f^fat wfa ‘a^t’ Itcaw 
^£ffof$\o faata aaa at wa wt %fa t^arca ^1t aro i c^ 
TO® aaTOfa awa cro aana arf^ro to at i faaaf^amro 
^aafat awa toj TOT toto « to fata at a^iRt^ia ^jfla 
atafm aaftaa to-wTTOvq c®t aata^w vs ataaar to caaw 
TO, TO^a to® tot wwot caaw cm wtaa a? 1%roa, 
cro mfro a^rfaro ctoto to totto ^a a»ieiw 
to a’sroa vfif^Tca ta arotro ^TOararoa ahs TOroa i 
v£it a^rfaro afaaroiaaft (Planer), aapataaft (Designer), 
(Creator), afamata# (Administator), « 
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Rr^rr# (Controller) Itoicr Tot *iw rrr cro Rrr’ 
slTOfelw Rtft 'jpfC'a • ! llc<R (R' ,? R^ 'sf a^JR rr) 'o*Hoo| \oIct?i 
TO* crri RRTO cr, ^ Rwrr^ f*RCR 'TOR 4RTOI ‘fif^’-t 
afeR'TO TO TO R|C6*R I TO TO CR^ Rf*fTO 'Q’R RR TO 
4RTOI TO WRt RtR 'TO I OT TO RRR R*RCRT 

'ffR's *ftCR Rt I 

rtor ^ Rrot %tmR3RiIR R^tf^RR’ (Universe) to 

^RR^I CTO ^*fJRR R*tT*f 'SiRTOC’f TORR RRR TOJ 'TOR 
'§«RlfR ‘£f^^ i£)'®^- : t RTO» TOC^ CR R'Q’ 'TO TOR 

'ffR TOfi* CTOR TORR (TO'Q Jr'o'oM RtCR CTOfTO TO 
(atm fiR® ’5RTO To) ^RcR CTO RTORTOR RTOttRR TO*J I 
TO 4RR|R^ RfRf Re's TOC^ R*RR RTO TORR TO5R I 
'TOR 5f^R 4TO5 3TOCR 5 TOT fTOTCR 'srftTO RTO? TORRCR 5 
CR TO CRRt TOC^, 'st fro C'ot TOT 'TOR ‘^f^R’ '5f^#R 
fRTORR ^<MRCR> RRC's RTO I 'TOR CRR 

'TOR TORNTO RCTO «fR 'TOR CRR fRTR'st? 
rR TOT 'TOR ‘fit^R’ RtfRRs TOP #TOR TO TO'Q RTRR 5 

RTtRTt trrto ^ TOfTOR’ (Universe) ‘^Rrto’to 

^ e ll'»i'8 CRCR^ 'SfRf^s TOtfT ^R, ^TOR 'TOR WRt RRRjR 
TOfR 1 ^ ^R *$CR ^R 5 'S 4RR5 ‘a^f %RCR 4RR13 
fTOR, TOtR TOfR 1 # RR°R TO CRRtR RR TOTO RfR 4R^ 

RITOR, <X|^R f%fR kk v|^|^v|\o|- ^ TO^R « «TTO Iksf 

' < * 

crtor 'srj^ ^ (Universe) ^ rrrc^r 

4R?, ^ 'Q fRR*fCRR RTRJCR TOTTOtCR 'TOR tTO 
TOC^R (“CRR C'sRffRTO TOTTR ^R^® CRTO^ *flR,” ^S(?) I 

TOfR^’ (Universe) w RfR§ rrr 

’twt FP | RRffRvs RV|JjfD ^RtTO RR£f 

'Sffe^tR TO CRRt TO I 'TO TOR RR ^<3 TO RtCRR, CR% 
RtTO Rt 'Sk RRR RCR ^ Rt RRRRR 
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RRTtR I CRX^j %fR RR*R fRRXR •KsitWR Rlffalft, ^ W 
Irr*j-^ RftR v st*s j X^M RURH^ Rt i 

wfXRR WtR^ms# « R^tfR’SfXR* ^ 

r>xrx6>r ^tr ‘sfFs (Source of Tremendous 

Power) crxr^ ^ crxr* %fR ^ ‘w^iRuxrs’ b'gfifw 

c<m«i3. ^ r*xr t>ww, f^pa r*xr bc«it*R, WPsprtRXRR 

C*PNm, R*lR, fWatXR, XRRR RtRXRX“t CR RRtfS R^XR, CT fRRXR 
f^fR ^5t WtR CRRg '0|<R'S RR | 

RRtR RR'3 4>RX'aMI WfXRR RRI^ 4RR'3 *(RXR 

Rt, ^ WtR'S C^ fRRXRR R§tR CRXR R%<J 2fXR*t RXR 

RfR R c 1 (.'a RR 'sf^CR RRt RtR- ^tWaS WRR‘ r i i l'&'?l 'Q 'aRT ^ 
R^tfR 1 # 'S 4R W»T$t<I Ra fR^ WtX^ R^Rt XRXR 5 

RltRt# RW, RR$ wmR 'afWtRfR *RR’ (WXRt) CRXR 
^1% WX^, WfRTR RRR fRft ^1%^ RtRR RXR ^R’-^R RXRTt 
^StfRa RXRX^ l (XR*[R ‘WR R>RWR RTt $ RTt*I fRfRSr-i, ‘WtXRt 
CRXR ^1t’ WRTTR) I 4R RRTR ‘Ri>(fRX^R’ RtfRR RRR2FXRR 2[RR 
XRXR X*tR ’IW *^R’ WfR ‘^TR’-^R CR=Tt I CR CRRR fRR 5 CRXR 3 ^ 
'sMMMH RRFa W ^ Rt^R CRRFa RtXR ^R’ Rt ‘WXRt’ 

(Highest Energetic Radiation)-^ crrr sttRtRJ w 

fRpa RXR WtXS I tRRRto RTSRatXR WlRSfR RRtR ^SRJ 4R^ 
^RRt ^RgTRR RRt CRFa RfXR, Wf ^XRt- tJXRR (Naft ^Tt^ ^ 
‘RRRRlt’ I CR RfRRM ijRXR ‘RWrft’ ^aft RRtR 'SfRJ 'SiX^t R5Rt 
RR, 'at CRXR 2JRXR 4R# RfRRtR ^RXR “^RR 5 R^XR vafR fe 
RRtRXRR RtRTXR 'StfRXR *^RT’ ^aff WRt ^R I WagRR ^ ^Rf Rt 
RRft (#R) CRXR 5 ‘RRXRtWt’ R^XR Rt^T W ^R fbfR fRf*pa 
*n^5 I 'atRRR oTRf*fg TXRXRS'S W f^XR f^l^t RR WXR ^ 
RRtRRW TJXRR RXRT ^aft ‘RRXRmf'QXRt ^RXR RtRt ^R I 
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ftxg -O 

^3-<9 $37/W ppff mfatft)' I (*8!&t) 

— VWs "s-f w/$' l's^Ih er*f> ’Ratey's g*f rtd^ *9?i?f /5/nS <pc<i 

<9*rfw *rrfv awvw <£ 5<r rtrt >n?’ (Cream ) t&ft w 3$ i m £ 

"w/5* fits Sffl rt/g/ /Sfi /iQw ’//fit® nijfl w pf W/j V*7 ®/<j 

tot$ mt w i to gt fm teH fffi 5m to# <w*ft «/?«/ to ‘ aw ? # fr 

r il*<P<l e 1 'IFfo CVS/i»I / 

<9*$3/a wm Wwr (m*n)-'iw <s^R fifii *t§m cm <a #? >9?? <9? 
iwswb ’fw fg-^s to <£ ^-<9? to# $/ro art Htftm 

mmj, nfiw*w/ « %s«m hiRmiuS utwPiv *ww i wRw gm git Rem >s$i 
*m Wpir 4** « 15?*?% wR^rtm ifoiw R fd $tk$ i 
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fB 3T -8 

“wj3i fa*r wv&ai fam3 vnw wifics *fo & *sftrvj vam voon" (w>») 

—ritfamn ^3' 'son ‘mwife’ (Highest Energetic Radiation) 

2W3f? wp T WM/fiw 4 33lf3Z13 taS ^/t 3Z3Z%3, *j&3 *13 *3*1 faf*T3 W 
»(Ws *n*f3^C*l3 VZ3J ig/^c# C3V3£%3 i OFffl 33lf3tit3 *?lf33 

ifismi; « fisa «p /3 =m *r< : sm &snfs *m% £ (mm)-43 

wjmt * 0 * 11130 % i 

ftsimqS fam w gyfa mzim mjm «rr« wff cw ct ? 3%3c% cv, 

*rff 33m*t svw3 ‘ussfam’ (Radiation) fnm *tf3ff w zzm / cs^ 
rninsifm <?jm to,- vRumc^if vt z&s 3mm taw ; 
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"RR^tR CRRre *jR CRCR* <}RRS iR^ RCR 

^vq fif^oRC’sp fag *5\ RR^ ^R CRCR^ ’Rifat's! CR fcsft RRt 

wc^ i cr R^Rt-m wffaR rrr crrr $*rtR cr^ i 

^rkr crriR ^ crcr* Rrfm’ 'fcft r^cr ^3 RCRfa 

\5faR crcr RRR*nt ’ rsjrs ^ ^ ^rcrrr* ^x ^hricrr 

Rfsfast ff&CR OsHT WC5 1 ^RRiR^TCR WI^, ^RMT ^k far 
farKRt) CR??fa R^tfRRf 4R?. 4R RR#?I R^RftRfaRS Rg ^1% RCR 
RTRR \©f ^ ^?’-4? R^RRCR ^fRCR CRCRC^R I CRR 
RCRI cm 'R^tfasfCR ^\5tfaa 4M[^, CR fRRCR WfCRRRl 

^rmt rrjcr ’firm tR*tr^R 1 

^rtffa rtrjr wTRiffar wx faRtR ^k RRffasT ^rtc<f fak 
ffi (IRCRJR RtCR RRfRC4 RR RR fiR^a fRRR 'aRfa© RRR RRCR 
fa^-faj[ R'qiF©C'® ^T^RTCRR RJR^f >£R c t <PWC^R I RfaR ^RTHR 
4R ^R?.RJ £RR Rt'QRT RR I R^RR ^TRTTCRR ofttRlR fRRRW'G 
fak CR^ttR 4fatR ktR CRC^R 1 

4R* fatWR’ ^R° ^k R^ffasf ?jft fRRR RRfCR RRSR 
W '©Rl ^R^TRCRR RR'S Rk ^RMI^<1| fRRRk ^B'Q 
CRMICR=1MC<I WRR ^TRRR RvR, ^©RRf ^sRt f?WlR 4R# 
fRRR ^*RR RtRJCR '©tCRR 4RRtR Sf§R R^P'tfa-’SFWf, R^RaR 
'G ^km ^f% 4R° 4R ^Rjf^Rv© \©RJ ^'©TCR'S oR*f© ^© 
R1CR CR, 'otRHR CR^ ^RRt CRR 4R# k*ftRR 

(CRRTCR ^PKRj-^tfa© ekfa R^RRR RTR^t RRt R^R) RR 
RRRt#s fRRRT^, RTtRWt RtRRSaftRR R*faf WT'S^ot Rfa^s I CR 
kRTRTCR '©f'STRT R^ffRCRR ^Hr ^RRCR 5 
2f^fR fif^Plv© (RWRR RfkRC^R, (RRR t CR C^R 2RRR 

fiffTR £RspR RtR^ k'tolPRi ^1tCRn c r CRCR5 I^WRR’ R5tCR 
RRf) I CR^ Sj^tR CRCR 5 (RwR^ CRW)-^^ ^TM’ 

(Radiation) RrIrr^r RfRl^© w ^rRn*iR®# 's ^jRfk 

RiRRRR R^CRC^ I 
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^FTRg^ WMRRWH WR-fRSaTRR RRR fofCHR CRtf^R ar^ fRRR 
arm rr^t rirr?; ^ RRgpRt ^R^tRR rcr ^pst-^i « fwtfRo 

rkrrrkr r%sr rr <i>w^w %ar«r rrr ^rHrt i rr 
ctrrI; rirrr rrrrr c^a felt rr <rr i 
4Rr rr RRt, 4R^ at^H RR^ at^n® rr ^r, rRt 
rprt ^r to RfR r, ai^H aj^Ri^ ^3 Rr rr r ?rr 

-gRtR RRR, R| oRRt; ^RRRofR <$Rt; ^4 RR RRR I RsR 
<j4 argfRSRR RRrQtR RR 35 ^ RRR RRR <jRt RRrf5 R9j R^a 
RR I RtR^ RT’RtR 4tRRR W R1RP Rifat's ^to RRt 

to ‘sjsT’-ifR R]R 4R# af^H ^1 Plenty I 4 RR RT5 rrr rr 

RR RRR RRf| (R, ^5 afto ^RR <3R*ftotR fto 

RRRt ^4 RR RRR^T I R^Rt RtRms^t « ^[Pfft «N8*IM Ri*t 
=TR» RRre RRtRT R | IRR Wl^R RRR totof RRT RtRR^ 
fejf f%jJ RR3 ftf4§ R5ifR RgRRt RRR, RfR'G RRT RqifR 
RftRRRS'S 3j1! RRR RRat to RR I 

to 4R^ afto RRRRRR sj^fa'® ^r toRRTtft ‘RtRTt’ 

(Radiation) ton rrr rr -gRai^fRsjRR RtoR rs^s- 

(i) iflW fRSffRR R %RR fbfRaR^H l Rto, af^Hfi> ^ 
4RRR RR RtR RRR Rt fito® R3R I 
(0 af4M af^RRR RR fc«^8 ^IR|% (ftsRRl) RR^t RR I 

(«) ^TR% (^RRR) RRU Rg[RR (Ratio) « RR^R 
(Density) rrr rstR rrr rr^t rr i 

(8) aftoft RRR ^RRR ^tR (RfR. RRF&) ^RR aRR toR 
RR l 

(<?) fR*R CRR ’Rrffe ^mt%R ^RRs RRRR 

r%»r (Compressed) r^r crtr rrr rr i 

(R) al^R (RwfR) RTR RRfe RW ^R CRSRJ ^jTR^ 

^mi%r (2^= icr) m 's rkrr rrtr RRf^ rrr (Pre- 
Heating) RRR RTR^t RR I 
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-j* t § Oi 

G)'lt>l^fD && R**T[to ^GJ 'S 

<3faft ^ft to wr 4 *r wwi 4?^> *ew (to i 

?to wr^rrf^T ^jftwt r^w« «*$ toto (Universe) 
jj^Rno ‘atot afsspR’-^? (toMGt?) < 3^ tost 

?ytto^ 4 ?m ‘^'Q* toN srr '^psjt'tfl ^ *i'o^>i^ 

*j<h ap^M 3^=1 oi? ^rs to^ ^to 
?i? i kfto f?r5rH ct <1?^ fro. ^i? atofr wf- 

wi^TTcp Tf^»f ^er to^rra rpw ^rpR’ ji^Rivs orm 

m\ *i facto ^ (tolto 4?# ffifc ‘4®!WCT5’ <^to 
tototf*r ft*rf?R -^mur i 

‘torn ww g (wi to?toO *ilacto 

tom «rn^ i toR? <^Hiw^®f tott? 5 ipi^ ^ m i to tot, 

G#” (*8*<tt), 

4*rtGt "toiM ‘srp’ *rfto toR’ m?*^ toK ^o 
to wrc^ ktor» ^rtcs, ct m^r to?*m *tfe ^’-4? 
fto c ito ^ rntmtoR wtGtora a>wt* ct 

viH^tC^ *[*fFtR >MCI>«| to «3*t aRRtot ?3 (^5) 

^*r, m? wtM wt? ^tort r?^ atot wtfm® mca c^ 
wm*f ^ to sm to c tto? tom^R ^*ttoi?’ ^ 
ct tomtR^RR ?Rm aw, Rft toR risto 

'ilMI^R. 'QTTPTt^r tot®? tofmftR Wt^ WRM? ^ttoTO 

toto tow ^stok? 'at wot:r ww, gt 

tort vsrm-t tot?’ ms toR tore tow’ ktotm mc?re 
^mrre- “r*r ^to>, w?t mttoms tot? wm to wttoto 

vsteH ^ fto to, tffl TOJJ'S'Q *Tft, GT 0®T 
Jife’iiw ^t to'to# Gfto%r i” (<m g 
wtGTt ^tw to^tra’ RT5R5 ‘vsrm*! *iRwlt\s c?to 

C\»\s<l^ Gt 'G ' 5 T? ,> R oRf^vs Gt ^siflG 

RtWGR’ ^S 5 i8 G i(? ??, wraiGS ^#^tWRR *£fl> I 
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O* f<T3TH, 



-Q 

^'4 ww# g (w 3737%; r o 

mm ?wpf «#? 3^r®/^ 5 w*ffmp$ <? wvwm «w w*t 3 j ' mir -5 Trfffcm 

43 s 3%l*i *1 lf34 ‘Sfijjf t W13 4$ *7/^? 3/57^ <P$W/vsta £Fs>l3-£ffe*fft3 tf 

37/w 4<r* ^f% © c r^ m ^ n mm*ffe (Highest 

Energetic Radiation) c3&$ mfe*rmz3 4$ 37S7/? 3 ? 4 ?? 4 ? <f*u? 3 ^ 

3^/tf *rf3F ^/t <pc<7C^*y 1 ?pt 3& $ *ff& 3l3Pj1^S C3 3\Z*f$ C331 313 s *77 (&• 7 4?? 
C3®it3$ 3*m 3*?*? 3i (3 * 7 3 ^* 4Z33 3*7 fsf% ^ ^ (wicm *ff&) i 
ZW 3v$ 3<7Ff ^v5t 37377 ^ &H3HCh3 f333> $3f*7 TO*77Fs 3 ^ 57*7 *fJZ3 1 W*7 

'SIC 1 ! 3 43° 33lf3P$3 334 33 s *! 3J13K3 &13 3 ( 4*3 <?3<PI6 3*1033 &3lC*l3 

377 *i<Pl$C& vffi $*P3f3i tttv 3TW / CfT? Sff3*fZW 431$ 3Z5% C3lv1*tJ3l3 1 
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OT JifatfW / 3 f*?N, Sp^f^tH* $^f5 <p 1 cm 

wlwcffi ^ififv, <fih<1 'STfficffS & Epr ttl ^S-^yfe $?/VpW 

^£*-H W/, 4//^/ SfKbj<) *T$ t 2$vktH<)'Q *fJJ, 'Sffjj &$fl<f> **T*f tff $fet c i'Q C*R S$/?f 6^*7 £'%«’/ 

3^17 fe?$; 3 tf^W £< 7 ? / v^ 7 f 3 TS 7 FP t 5^7 yyftu?*! vfcft *^’- 4 ? fcz? I *ff% 7 f 

srj (^h fac?) £w fan «fiw ^ 3 f#ro tos / * o(?j 

‘tt,? w (wot ¥^w; ® (w i^# 5 rj *ffoc<$'i / 

<m^ uWffl i fcft c$b” I (WW) 

~*rt9% vfa wintS) 4^ ftfife 4wm$ vfo *ifas *ipff m *rm 
wf Jff cw*f <&iffi wh c<ic h, *ff w £%cy i cwc<i<i fccw ^?’ 

W# ?5cf ?7/W SfPW C^t W^W W/?W 3/3## <M3teW / WTpT? SsR 

R&3it*f<i $$ fi<i]$ fiy<ic<p (3j*f y icyj<i w*ft ' - J fiku ^pyc^ £*t^ph 

vcmi i 
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v 38 


^ fa®, w ^sr^s 'STT'Q'm r (<m s is, ><*) 

^'Q ""Rg $,CRC$. CR RS'Sr’t's Rt ‘^stR®’ i£)^ b^RW^. 
‘RRSjR®’ f^5 3£R I Rf®4R, %SjRt®R’ RRj^lW 4R^ 
^»Tf T^sn’ Rer RfRt<if§® ^<r$ra RjtR^ 

(Packed) ^cr i r*er rrr R^ffR# wt^ ^T^rKm 

w^ifemR i 

^rkr ^hr^ ~Rg®icR snftRRR rr ^ri^ ®t^riRtR Rfe ‘r^t’ 
wtrierr rosier ‘rtir^ im' cwf'Q rer fRfRg 

Rtfo'sH fRRHR rere^ ^r?, ^r RtRERftR ^rris 
WTERR, RtR% ^5 SottR ®t R*R^ RS^pTH ^er rt I 
^®4R, ^tirrt crre® crer 1% st^H si'^Pi'® ^8 rir sirr 

^S^TpRS *F®It> 4RtER <ff®t RI® <KRE^ I 

^I®gRR %©tR R^afi^R CRRtR fif^ERR ^fMt^t f<WM ‘'SrR'^R ftaR’ 

RlRR* (^RRNRiR) ^fg ^Ht% RIR^T <KRE!s>R, CR frsR Wf'a c t 

Rt rrcr^ RcRg wrcRt crr, fRst crcrI; rxtrr ^m^TT I 

&& <i®R CR TpTog^ WtRf^ 'sT'^FTR ®T WtR RRtR RfERRR 
RtCR Rt l RtR vtm ^R’-t RRR R^tto fii^R RR 5 CRCR fRRCRWt 
RSftR RHC® RTER ^R® ^‘fRRSt R^tR RME® RtCR 4R° FffRCR 
RR®TCR ^5tC® RtCR I 

\st^st ^ £©r CR ^rrat^ ®t^tTRtR ^r’ cr r>rt r’sfrtr dial's (Ur 

£|RCR^ CRtfR® RCRC^ I CRRR- ‘^TRR*fR^t 'Q (RRtfRSt) 

1 RtRT^ ut’^RtRTR ^CR’ ^5tfR® l” (*8 g Ofr) 

Rit®4R, fit^tR^R 'SjM^t ftsR %RCR ^ftRRT ^TtRt^ ®T^rtRTR Rfe 
^R’CR RRftF RRT® RRSR RfS^, Rt ^tRT^t f^CRCR RR£f R^lfRC^ 
^feR (sf^kRR %^R CR»tCR ^ RRF® 

RTW) I R^R £f^tR Sj'SsjPl^s R.'QRtR RR (RwfRtRR RR) WfRRR 
R^t <3 RCR ^Ht^t ^ RtRRS ^ ^R’-^R RtRJ ^RtRlR 

^CR 'RT^ ('JCR ^RRt RRRRTt-R ^CRR RERT RR^Rt^t ^[CR 
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1t>4 -1 

“Stm$ J5 f79? ft# ?757? ft# '5^J 5 7 ^7^7 3770377 / #57 f# ??7?7 0l«/ft9 
#77? W37 /# TOilig / 3757? /#? 5? 5# , fft *r*lpl'S'9 W 1$ I & W ®7?7? 

sifelFIZm fopfaptff Clftltfaf i” (t<0U6-)tr) 

—‘vm v&i’ mi 'iftuft'i idHffi ci 7 % 7337 # t5w*73 « »t?sf«73 ftmm i ‘vm 

H&t'l ’TTW g?ftz# %7F77 ?7?75 *1 1HFI 3?7 ' ^144^ ' I&tffol Wtt Vttf&H 
7373} *5775 (<# 18HH5) / ^er’/vs tf “WtffiS’m llJfIZI IJlfys 57? 07775 HHItR 

57*77?? 3777 ft577?? 1J1JI*RI 41! 37? ?77# 'srfcl$li'-41 HffpR *77/9? JR i 077? <# ^7?7 
?57ftrw ^57779? 5777# ?7|7?? ft?* 7?7# 57?75 *077575 Vt’HIHI'l *ffta7 B#? 

*077?*7 ?557' / flHKH W«?)5f3 IRU ‘mi IW'l *77? ?7$7?? ft79 0J ^?’ 

07? *3?’, 7? ft??? 3775 ???' ^ £^7*7 tf?*7? ®7? ??<?75 ?*?7 5?ft / 
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rirb R©t) i r^r gfcm 4 ^r* rri R*tf^ rrt tor i 
*m*Rift<t> ^tpcrisrir RfRtRfirc© ^ *rm c rt'a ~Rg©t ri© ^ cr, 
^fm r^crr ««( ^ ‘srir-i^r ^ Rfe 
r^ir R^mR-$ RitR^-tRRtR, %tt-RlR%mfR fRf%© 
feW?, CR fa$f©R ^R©g CR*R SsR W ^B RB'Q <?$, 

rtrb r*wq rr i 

<$r^iimr < m \ mft ^pnft ^tR’sr « <sr c©^? rr?r rrrr <ra 

‘aft’ CRW Rt© R>CR WfRfR <7$ ‘RCRR’ RCR}^ v££R RtRB 

Sf^TRR ^ ^rt^ ©t'STtRf ^B R^l'tolWR CR$%£ RR5J 
r^iRcrr Rf%fi> Rt^Rt rw r«br <p5RTfcRRR, R%tRRt ^ g- 
ftwhs ^ ^’-4? RtRjtR fifths. gg ,,t ig r*cr rttor 

(R^IlH RRtft© TOTC^, sfc C5|»tt ^,b-vb,ooo R% Rt% 
WfCRlR Rfc RR, RR?. CSFQ fRCRCR 4R CTOt« fRfRRR-tRfRRR 
'S't CR^t TO® RUR l ©t^ ^R’ ^tWf ^RJ CRB R¥ fttR ^ RBtR^R. 
WRR B^fRitR RRtRI RTtRtR) I 

^TRtCRR RtRRTCR ©tRTOR'Q CRRT RIR R©RTCR RR5R RRRR ft^RCRRj 
RtRURRf, fRMR, CRfRfCRtR, ©iRRtRI ^ , RRRtCRRR 'S RRRR 
RTRf R^ RtR R^R R > tC'S?^. ^SR 'Q Jf© RTRJR TO&^ ‘^R* Rt ©lICRl 
(Radiation Rt Light) i RtR RtCR CRB ^pRt-t TOI Rt i 
g©RR ^C#f© WttRlBtR BRRf R^tRl^R 'SRJ ^5R ^tRT^t £©R’ 
(Fuel) %RCR ^R%t 'RtRt^R RfRR ^R'W CTORfl, Rt R#tR 
R^WR f#tR R©It> RRtRRatCR^ RR^ RBfC^ l 
R^tR R^RtRR RR-R5^JR^ ©#R R©fi>R RItRttR BRRt CRTO© 
RtfB^ R^tf^f^ ‘BRR R^Rf fTOR R1RCR8R RRtR R^tfRRtfc 

RfRR'f ‘<^r (Curvature) Rt© rrir RtRKR ^ R^ 

RRRR©RR <£< <KRtfe> I CRRRT ^R’ Rt ^rtERt’ ^R©g RRRR 
R^RT^ RfR^RtR RRft RR l’ ©1^ ‘WtRR RRfTt’ fRR RIrmI^© RCR 
RWtR ^ tRfRg ^HRR Rt^RJ RTtRR»©l(.R t©tRRtR ^CR Rfe^RR 
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T* 

(Ratio) « (Density) 

?#r^m ^rst ?wt? <rMre ?t?j w i 

4*rn?r >i<cbc.ii ^5 ?*rt wft ^i? *^’ c«rc^ 

^t%f ^jffc ?*?t? rw X's’ PRR*t srr « ?rc«t rrr ^?’-3i? 
?t?j ?jm»iM (Vibration) ^ ^c? ^tf^? ?7W ^ 
?t£ «rm^ i ■srH% wit? ^jKrt ??n w 

f?*fl? 31? fif^s ?ff, ^5[?^t ?R% (^tWJ? I 

3iw^s ^t?r fe *flt? CT, fiW? (Light) ?t 

C^5f%Wf (Radiation) csfw 3it ‘?R’-3]? (Rf»fgj ^ 
?5^5fvst ??*? f?^ ^R?J <3 ^jpr% ^?>wr??tws i ^ri? c? 
?*i?t e it 3i^ c^rc^t ?&ft?t ^t?rc^ i t? 

t ?®n ?t? ^5rm*r wf ^c^s ^rt? *^g’ Prr*i 
stmt?? *Rt ^?’-3i? mt?t mm^? ^jtt ^c? ‘^’ ^rmtw? ^s^m? 

^spft?j 4?> CWf ^s ^t? ?t??R, Wl ^’-3|? oft«Mft=t 

^*rrs 's ?m§ 7R3j ^vot ?wt? <rwr® mm %r i ^sm? st^H 

SRf?t?? ^Jt? tw?’ W ^’-3|? 'i|M'a)31 c t 'Sf^s 'Q ??^ 
(Ratio & Density) ^i?im? *ra c?tm ^e’ Pitm'iffr 
«tm? m?t? ?iPt mt? stwftm *t?rt? ?m?m»it? ??si wt mtt? 
31??, '*Fsf[> ■'jef ?>t? | 

*t^fC>'3 Wit? '*t^? "5RS 3|?5^ ?T|?Jtf ‘Sjef^ot «TT5 ?5C? I 

'sfmMT *^q’ (Be) mttm*t stm? mm? ^?’-3i? ?tm ?jHm 

?t?3*Tt 'Q (WtR^fRS ^1% "^C? ?fm? ^?Rt W»t? 'SjMI^) ?|?m ‘•J?’ 

?tf*f?, *tt?^ *fW 3)ffit? ?«Tt? x f^'Q *pf ^C? ?t? I 

*NSSf 31?? ?& *tv5 vfi ^5ft??t WHRrRRl ?5?t^s Rl; I 

i ts>f^ ^fitt c?, 3i<^ t?t*f? ^t?#^ ^Kt^t ^«rt 
‘^?’t? 5 sl&'i xi |-« j t c f? ?t?TC? ?^<h\d -?^lb\s <pc? Pic's ^c? i c? 

??t<fenR R D5 TRtR? Pi ft 03 «lf^f& fif^’t? ^5®T ^?|? C? 

XR ’RR^), ^st? ^c?? ^r?*rw ^ fwR ?rr ^sft w?t 
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x Obr « ^53 


‘fa’ S^r ^ttccttw sn?px sr<ggi 



/fej -It 

iswmj /*$ e <^#r (vofivta) sft mt fafc w capr a/sr >w<ff a§ra sn&r 
?m w, *1 mmv&fcmSvim 1” (wit) 

— '?®7f 3R5pr whidi vfa *ifoFfRi ^<i/i5) afa < f/?3 ^?’ cwa *rraj 

4+ffatw a w ^<s’ fiifrt spm -M£a| ejpp? "ff^rfts iJUffi m t Rm 
^a? 51 ? uiw w«wy o &%C9Wii 1 ara ‘^t'-m rf/a? 3?w ^wj 

« vfwm (Density & Temperature) >aafoa ?Sfca qwa 4?? w*rafoa toi 
(Equalized) 'sr?r *«rea <wa 1 vfwmi ey <aa#i? =nm va cwppt ^o’ wa$ 
y$7% ^ ntwj /aa? ga mm ?nr <«i/a*raaK? s*a ^ato ma 9Ka 1 
ftfliHUH forc? fiufa stm a?ra ^ / 
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fiiQ -t> 

“i*r, 'jftfloi *{f9 firw m i an wpm* m i miK. c~?w *fm sm rfi mis 

r (*&#<>) 

—m nm 4$ vtufiim 4 mm imi vtm ®fa ’& cm wgfai 4?? 41 

sfflu 0 1 tfw -jJSs icvj *?'s’ fic *f*/ spffi frW»*TT •j/S ?c</ 

cmmpi i&fi f fe wfiw ifim v ifofa *iu> 1 &$/w v tfac?ffc5 mm 

’//w 4^fifZQ GPR e)>i(/7CS “j/istvs </(, ‘P C®3rf*r Cmi^f ■•’rf'89 StIVPU S 

^ / *rf®w ‘^’-^ ^*r ^r W’r, ®r*r e G&mm cm m* 1 
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So ^T5[R, 


rcr ricr i tofe, *rctos ^rprtR <£r^ sxm& 

*iffb>8 'Q (Pre-Heating) ^qrir ^ctn c^tcr rir i 

Rrra^ vst^sfHi to >a’ Wi rtcrr ?m gto am to 5 - 

w^m «r 2T»t^ ‘^’-4? Rim wu (Fluctuation) 

*jHr RtRTCR to® R%, to® rr^ vs to® vaRRR ^5 R ^cr 

topt r ^ jn* Rto towl^ wra £ torf r^i’-r to® 
» (Curvature) eiw crcr v®sm to CR^f 
3 r*i toR rirw crir 4R. *rto to cto (Black hole) fat 

RCR RtRCR RTCR l 4Rll> <qMfc>(.vs RffR tos R£R Rtf$ fto ’jrIoo 

rirer toR to rrr *mi rrr to RtR tof® toR rot 
to <fto<i tor ‘sttr 5 i^nto (Black hole) rirr 
ROT I ^(RiROT «i$*I^R> (crmr vi^ito to-^R to 
to® toR $ffa wir crf^r to “riir cto ^ffc ^cr tot 

“1WI totR OTs *fHR I *fRRffa CR tlTtR to’ ilFTOl fR*TM RiR 
*lto RtR RURR CRtR Rjm ‘ s ttorf c t ^Rfa 3RtR ’MRSRSRR <3 
RtR RFS RROTR RlRJtR Rffifa « ^3$ RtR 4R 
^RRT'S RtR RIR>tR I 

^ to 5 to’ (Black hole) to RtotR ^srtr ftoR 
^rm'a to sm.- to toRto ‘w « «wj r?, wtmwi i “to 

*m Rstofl R^api^R *flS?TRRR ^TtRR (RflR C4>|WR), 

4R «^sR RRR, to CRtRRt tot's” ((J-'bSRff-R'b) I 4RTtR 
^ttotR RR 5 CRtR 4Rfi> ftlRtR WI WfRftR 'QR 5 '^ 
RtfistR mff RRTR RR WtRtR ftoto , 'QR 5 ^R’ RTt'RtR RW ^tt 
^TRRR R5RTR ^R f^R CR R^lR^RRR CRtR R^RT RCRC^, 

fif^TRl^ to RtRR RCR CRRRR RtRRTR #TCR RTR l C*RR 

RiftR'a ^rttoR ^1% RRR PlRRlD ito CRRtR ^tRT RHRRRf'SjCR R=TT 
RM “RfR C^sTRRt 'BtlPC'o (*0%®)”! ^to, ‘'olRRl ^faR^fR’^ 
(R^ZPnjR iR?Tr^tR) Rt ‘RJtRS C^H’^R ^f% « «tR to ^<^T<Rst 
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^1^1^ ^T’W^TsI 3JI?P{ 



>< / 



\ .JU 

<saigi^ <3 ^t’?ji*ii <3 «aira**i 
’ 0*1 co 3 ? cfr?r *ej?T csrca* 


G5m* s TK5^?I ?Tf^l5Sr 


f&g -$o 

‘fsfit 37737* ijzmrfi, &m 4 u% nimt, w $m m vfeint r (^ g ) 8 ) 

— wlpl^ 373p7 'aiMlfcl vi'g'H^lil iS^ <3 i3W 37*7*7 ifllSW ‘^l’ I isfa 37*7®?*? 7*7177 Cl 
fcfii 4$ 37*#? taw, $7 37*#? ffoyw Cl CHI ®7F7? ^ 7#?i 
^scw 37^37 *357 5 # mc^ 5 */jw *7757 *777 / Tift $?* ^'-41 4^ft> fill ffifis ^“*71^ «?* 

<#* ‘5 ?pr’ fe fcr c3)w ■*«’ 'stf?*/ mi mi m&n, csmms « «yf®? <??; 

Umi Ss" *7 f®3^ nffflFCl 'Po/fl £^j 3J^7 ^7^7 ?R -j/5 *377 4& 373777 "v*y/</^ * sfi^Flt 
57*[ *£77 *777 1 H $fltv CWS 7*^ TCI CllWU *£773*, ‘Util' SlfzFH 57^ *fl?77£® 

?? ww* *tf§ m$mi 4ijci nice o&mn ?mm, hi « wf vpro 

3//<J'3 ^/?7 C'TTv? ^/c<p / 
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8 * 



ffsici war? vnftvs -rffc* ?" (& s ib) 

— s’Rc's ®ff® Vftfcm C$F5 ‘Black hole ’ spiff® iLnti i fJ9% 

®R '•jfi'cv sWFI <jio <l<pfo WF f *pwc?'( i fCH bl&*1) •s CSPiPT® ^/? a?° ■t/c'/c*? *//® « 

*r/e? w *rf§s<r w a^ 'aw 

C3W- a? vaapri ‘Black hole’ll *tffz sfps *tff a stpt? ww <s/w 
*lff& f t s mg^3 e t ®[3 "fiWFR' ^ff® ®3Z® 37W / 4V® ®t fifpf 
ffOT wpw *r/&? sT’r, ®r*r e yffn 'snre ajrw w £W <*/w / 
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WBRc^SB Bv5 B^5 B^BB BtCB CB #5CB 

BtBBBt 'S BffaB-fBftBB 4B?. BBCBB^B ^of ~BtBCB BHB'&slH 
BBt BSC'S BTCB I WB 'SBB '©Bt CB^B^ BtCB 's|ci3 ‘af^’ Bf^tB 
CBtto^t <p'aBtfB ^B® CB Bt^B CBBB BtBB'SB CB^ I 
WlBBt tc^T’jCB ^IBB^ BBf| CB, B^BtB atB arf^ BlBlT#B 
<T<FEg$ BB mm ‘BJB 5 cm' (CB^B, BfH-fB^TB 

Bit § Bt^B tos?-*, RbIBI'o-BBTB), CB$f% BTFrt#B 

BB?B^S 'SB BB$t BSwflB (MaSS) tot tot 4B* BBfol 
4B# R^va BBC^, BB BBB 

alb'i'ilCB *$ B4>CBltot B^B WB^ «BB BBf BtB | Wf BBB 
BBfCB BJtBT#B BB*B BJB^t BB?B ^CB to BBB#^5 

BB^ B^5B (MaSS) B^Pg*^ fB^s afCBB BBB £B^ BB « 
'stCBB BBBCB *FS m\ B$B B*CB RwMB Bto ^fBB 
B^BBtB ^BFSB ^jfl «B I at BfB ‘STB 5 C^tB’ W 

4B# atB-toFBB ^OB ^tBJ afCBBt% BbBB’ 'S ^B BtBJCB 
‘BB 'S 'StB’ BBt ^BBJ CB BB B^foOs Bi-lto 

BgB BB, CB BBB BTBs C^tBB (Black hole) BtBTCBt CBRB 
B^B^CB^ I 

B’SFBtB BTtCBBBB af^tB B^BCBB ^StBJ <^B akgfovm ^BB 
Bfeaftos <SftBT^t fcsBCB* (^BCB 5 ) ^3B%fCB torBB Bf&CB 
'SjBBlB ^tBJ ^BCBt^tt BBfCB WfBtfs CB 'i||'»J'al<tW VfspBJ 'S 

C'sHBP5’ (Fluctuation) Tg^ft %r bcb ^ttBBt * 

^M-lBCBTl; ^CBf|, ^sBHB X'S’ toBfoi BtBJCB 

CBt BB3BJ ^1% 4B° 'sB W1 CB W3B ^B^B afBBB Bt'QBB 
B5BT, CBBtCB fB“ttB ^B 5 BlB C^tB^’ ^ ^CB aRBf^F© 

^CB BB5CB (BB#B C^dB ^ to BT^ ^BBB B^s) I CBRBt 
af^ BBBB 'Q ^CBB CBB BRBB^o CBBEjSj^ft ^tB 4B” vsB Wf 

BBBtips BB 'S vstBBtBt "ffBB ^BJ BtBs CBCBB B^s CBBFB 
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88 ffl'SIH, TRjfat « 



“*nfi *m <*faufk ww&rgm (Black hole), wot $% <*>? ©<pw 

w, # cwwr r (c&sw, w) 

~*rmm 4$ yffkzm rffci ffy^ps W'ifiv *r/wr# W(P?? <ff 

j^rtfe Black hoie-m ms& s wfaim jrfisjf R*w4<i mm i 

•srw <31®? cstos? (Tunnel) km oi am *ma* mm mfm » wot wtw 
ctsk? ijct? carter w m,vtmj omma$ 4$ mifiw ~*m m i mnm 
km kvn ftmffa mm Rkjviu smftv / m-frniar ®rt o^^f< 4 t 
t?/sr’ forw ®<?npF? $v$ 1 m' / ffcre mfa ifawy km <%M' 

^ii/a 5fz® mm&iR ykai omts af*ft vw% i 
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o /*/«?} /” ^ »°«!r) 

?/?£V9 «J/«t/vI><J /wv 3<7 I <J>//3 /?£? »(<J/W/*I ifl^T ^/5 1 

tot? ?r#? «srg? fm& ftcu cwm psm m ‘3J& cm'n c? yfaiffe 
j^t to, ®7 appfa =??r i yfowu vrf 4^ lijft c?!*i'-4 ‘fy'sprfis' 

Utlft / 

3WW7? ®r’Cfm ®f? “^T’ ^ fcF<J <PJ? 37? W *UW i t‘*f 3 >(.* 

(vfsrs 5 mfinR) vz 9 ! 10 ' 33 cm. jm vm v&fcpffi c? 3??^% ‘’pTj 37?’ 

3f?i$7?-? mjf<icvl<i c 1 5f;v/I>'5 ?®?7? W *1<ilc<i crftWR C*n*fF51 'y'sf't < p£7/? t i £? 

I?rmm 9 ifi e tfe-$ ^m? 5 ? 4? ?57/?’? / 
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8^ 

RPT$I ton ■SfPfto^ 5 ' •fl^R'Q RRWKPT RRt *TCto 

«4 r* '^^iw<i stetOTs ^\m & iff^cfft *n® to to 5 i 
^rmt toq ^rafe <pi, fitvwn to ^ffc ?$m 

to totop ^sprc w»r (Mass) ^ ii*i*i<*i tot's ^b^iw 
(1 O' 33 cm) wi^tm % i pp^sfij Rwmr to to *pptos 
WWW mm to 5 ’ £PPtf*Ps TO foviH vi<t»i«apmiw rr 
torcs i ^ ^ ?nto ^rrpj tnt^ cro’ (Black 

hole)t *ift«»»iM Rpre to tot itffe pcto i 

^ps^r, (Pi «i^t*r wi^p rp* sr^Pi'o w to to’ to, 
<ff<rc*t «t«sj=iw<i to $tofo *pfefo veto's topt% 
*Ps'TOTt'3 to to R^PaR 'Q 1 #-W^ TOT Rto 

i <pito c*ic^< Rc<p *siji<p c^pi’ «i<pito ^.cy "spu «tom 
'SP'fK TOCS 4R* WPlto 'VIHlilCH ^sm *PflPP tot « 

tot rm ^fe? torr v$r*t^ to^= (Singularity) tofs 

top’ wfsrf spffto to (RwN 6 ! top) toto ^ 
RtotoR^ tots i 

W5°^ topi ‘giR 5 crop's eto £)^=iw<i (toptrom) spa 
Rpmi (Thrust-4) « trod $rot to ^ top ^itoi 
to cto cto ijtpf ctoi’ rjr to «ipto 

*ftCR, (PRPT f^jjfeft '^'SPt £ffefi> 'SfvC*!^ ‘'Jwi ’tfe (PTOR TO) 

vd*rv 3 Rfto^sp Rdrot ftospR rpfp tosi ^rj fe^ ^H?r 
R^PHI %r Pi l 4 CTO pTPP CTO’ WP PIP 5 CTO’-t 
2 fT*rRj topp topto fro 4R^ spfsTO tst- 5 to «nro i 

tofp, tpto-tpto Pip* cro’ (Black hole) ^ to «hto 
toR "spitof i to 4TOto $pt'spi 'top. 'st’toi Rip 
crop’ frotTOttR ^ toc^p i ^ ^ 

^^3 (pi Rife fii^npR ‘‘pR to ^ISr c^i folk's 
'5f<R'H cRcto^r (pt w ’torot to i 
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fS 3 l -)8 

wvmi wtiffo $«i*# m it i fim *na% wwwh o jr wmrtfi} r (ww ) 

— feftcvs Wg/? 37'AWM «*/g/^<j nv CSK^f “?i9’ fizw*t «?75 ??/? <7? 05FWt$ 

vzi <4ftm fm nmt&m mfw& ‘jm <zm'-<4 f^resK? 10 33 cm. -4 niters 
w ncs i Sv f^cs m* ^rkcnn ^fr wsn mym fin fin / 

c?t 3Rr?n7 *#? wmfin sin cm ifis wm wwme wffa <4* cm 

id WOT 4?>? ^TTOT ^ Wvjtf ef53F*J5JOT J JC<f/» nOw ctfks Wl I Wflfi W'WW 

n^ifin^wc^ ' 577 ^ wuot “^I’cn vzifin ^fin nm nfife «rffe? w*f«« » 

w 1 * / w iccfr 4 ^fh \cf ncw$ j re«j ^c«c? / wg/^ 5757 nn% 

<4 wifi wfryvw! ^fiws n$m n?n$ m 1 
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8tr 



fum 

"mm w mu fo vifcu cm u w, mmno^ © *[ft% (mu mfotft) fifm f& 
©sr mom i wsm *nfi (^tm stcum*) yi? ftm (mo fii'mc'in wm) 

m sfi'm vfam *nfi &c§, ®<j© $m wfm it ?” (^ s 40) 
—*rm% mtm ^’-43 frm ifcm w?»r ‘jm cm’ mfcus mo rnnrm mci 
m m (10 1,1 cm ) R*iw mi m, vm > *tfm m <3 
11 % vrffc 4? aw Sfte wm wpiwo mfo iitut (m 10 n k-4) Sz&mim 

mi mi$ fmjfi mwr fms it cm 4 ^ mtfkwmm mm vffiut stem 
wmmmm <mv mtfcs ?us m mi 1 fkvtiiffci^ 'wwm vr'vfti’ ®w 
mu Ufa it srfH rn^rnm lit fwrci Sijtm 1 ymg firmi © #5 

d^mii icn citR^tci c^h ittfoj ci$ 1 
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856 



fej 0 \!? 

tk *w<! ^'-43 ot ftotm i wi^ mkj m$ srfh r (w s v<?) 

—<?«&*? wfzzv &it*f *mfas $w*fa <F<fi / vrM-f<mut wiw% vt'^rmi 
sfffcvft $ i fsrf.ci>Fi cblticW OJ, £f$t*f 1 r> si's^fiv ^2 *p £f<sfi ^1*? <fiv<fi'®z*Tj 
<Pf$ C*W^ 7 T K *f*( <PW /W£v 2 $ 77 , cviff^vlc * 7 ^ 57 ? C 3 W 4 ? ^^// 5 V * 7 $ W/fc, 

■far * 7 ft*r’ %¥/?<? ^Jzfar 4 ? faystnv&i yMi vftz® ‘fa 377 */’ ^ *£&$ 
si^fh^i<p ^ 7 r*lii fes <c</c$ i 

4 *n& ynvst tffar stB%*M<t fwn zrffi? vt'^m fa/ ^j/v 5 /’ 

$7 5TteW / ^2 3?H? ^ZfWIV W ^2 W *3 / 
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(to 





t&ffllft ^/t 3*OT, fcfiimatft tf r (Vo S<?8) 

— yffifg '51'vfFfJ Cl ^fkt 9 ! sf^Pf® 'SWI ^//<K tiCty Cl v%i(<iC'*ri4 c f 

lft>CFCW^ &$ fiwfapfl Qb&vll $C1 *R& 

b jlWF P fkl>C<> Wl, fas tffcWWtt $faf(> *t&$ W4R mifcrt 

jpjR *ffklt*t t $Jfl s C$*f’4 3F*f PlClC* l 3 CSM't 

>OT/#g (Massive) wf&fi-wiffe tfl&f <pzi uf 9 ^. ip^I otPcv 

vtcuQ i w%ffa&fa ytifi *fmtiii<! ui*i<fl vici 

$C<rfC% I Cl &3l'$>11iC&!<] Jj/t wfo&f ^c<7 ^/Sf/? Clficfl l>dC% rl l&Ttl 5 

vifar& ift c®rm ®tfocv r (w s 
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yi'o'3 (j-j 



“fefi VZlfifi wwel <9 yftft (37?#?) ?#7 TOP / ??? /3ft ?7*7? t®’, 53?# 

??wl ?7? / 3j?M ?*?7^ ?37 i" (& 2 90) 

“557/37 csmm fcvtf vrvM ttiiirfk w® (?#) /” (■*« •• oe ) 

—55797? <773pT 55797#7 37? *# 3?£7 mftlfa iwfev /®3? %? iflf Wlfi&R 

*m ^1 spMip / jjf *r*ft¥ fs# 3??7^? >5?? c‘*4 fk ‘ m $un mm ?*7? 

*rm c? vmj own <pc<k^, *iw>t u £fm 57? 57? ®M-fi®i&w mvfew vim vv*r 

fiimiFn ##7?? fl# SH77, 33R 37?7 377?? tfig? mi 37^? */% /$>3?3 
Wlfim 557? StrV>i?WW 7??73 <777? I <&R 1 <5797? ‘3737’ ?79? d?? 3?? 3«77? 7W ?®53 
$7T *77 / 
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ww wri? ^ *mu&i c*tc?? ^rcm 

t%c? ?tfi^ i c?mtr ?*?t wc^-'^rnRf? ^m? ^ncRt” \ 
^t^? si'SgPivs ^c? ^tto? ?pn ?rr ?fk 
^ ^ ^R?’-(wnRt wt? ^tkri?) ?M?nfe 

^vgff^ ^c? i ?jm wicrr # 11 ? 4?* 

^RRmc? Mf? 6 ^ ^c? %f, c? mRt c?t?^ ?hm *rtc*f 

Wft^ ?S? ^§? l 

4?>S> 1{tM ?*u«i ?Rt ?R, sj's^loiv® ^'S?!? M? (Rwl<R 

#T? *1?) ^’-4? « \smrat? f?t%3 CTO? 'S’f? fro 

^rf#4 « 4 ? r?r £Rt? *Rtsf 'Q r§ votui? srh 
?* c?c^ i vst^ ^ iff^r^? fo^'oiw <Rlfa<R?ic<i ^rt?R% ?^c? 
W t R?t? f?f?S3 WR*ffv»tC? ?Rt ^C?^- RTfCRl? '6 9 f? 

^fTM’ ?mt fac? I '&3M<1HCH? ^srj f??f5 stC?? 6 !!? C5M 

f?C?C^, ?t? «Tf® ?m^t Ppfc? ^slw? ^F3?Ff ^^1? 
*[c?m Mtc? I 

^rmt^ ^t?Rt? *tf#i #§!*? xsk ^?’ cskr ^ ?#?m 

^[ft? ^tfa A im<J R?CSC? 'Q^5‘ s 3? 'SeRiR C#*Mf& 'tol^faf? 
£fM? *|ft? RNR f#T 4^? R^Sf 'Q (RRMR %W (3^*1) f?c? 

cmirkrmi wm Rc'&i|[b'»v»i(.? cmm ?*c? vsitH^t^ ^?kr? ?cr 

C?, ?*R wmt ^ttfaRRC? «R R CMC? iRRs W? ^CRt- *«£RS 

^rraR’ ?*r# vsfc ^?’ osrtcRt) 

CMC?^ <K?CfeR, 's?? ^k cr? *3?’-4? ^rn^rr ?ir?r mc? 

■“ffk 5 ^sm 'Srt ?f? c?^ wra ^? ^rcm Rrtwt^’ ^ 

c^N?!? ^srj fksf w'ft 

**[£?? k*Tt WR ?*C? «ITC?R i 

^f?irra? ^wu5 ^vs ^rmt^ >i^? cmc?? ?i?»j1U? '5Rt«f ^ce^- 
WC^ ^rmR \sf?fMl fw? C^R 5J^M 'Q C^R 
£RR TRffiTg ^ >R1??> ^C?, vsT f#^ ^Rt 'SfTR? 4?^ CT ^»tC?^ 

?^lf?CM? ^ t??C? ■'^kfR '?R??^R tecMT 2f^5 
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mim 4<l<mim Rt « *ffi*t, ^m, 

£®*t 'a ^rR^rm wrc^n’ <k«c*h i 

^rsm^ ^t%t w<fat ^ ftfros^ ^ 

WRT £pftR <t>Mt&H I *lfNT-R5)*H, ^WR *3 'ttW'Rs ^r 
vsmt CR*lF® ^THR ‘SFp’ Rt*ft >n4l'0'o|W R'sJVjfo'®, 

(R^TH^T "oRJ f%^ ('SPTCv^) CRt I 'Sft? \S^ fac<H> 

Rt^®m ^®tft<i' Mimimr Rjm ^§tf^® ^ ct, 

vstw^ 4R5 V3 gtf Rsff^’ 4<j> fu<pm, fk *tfei 

4R?, fR^fifas RRt faW I 

'RNM R^lRt^R \*1'S'$’ fRWP R^l$r^ ‘^lOR’ ^S 

criUi^ 'w^rt i (3^® ^r^t ^»h 

^rrcRR) i 

'Q’KR ‘«£<jo||ft<J>’ ^fl«fto® WRfflRR 4$ \«1'®'$’ 

(Origin of the Universse) tws m^rfMm ^t*ti ot 

^KRRj'St'Tf =TT« <pwi,^ WtWf (RTsf^TCR 5 Jill'S^ 

fes ¥tt I CTRR 8 

(i) ^rtflt^ vot?TRTf ^TRSf ^RpT% 4R5 'Q 4RR5 *3^’ 

*^B5tft, R$J i *R'®R'R 'Q ^<l!^V|*ft# | 

(*) ^R*4I^<ii ~*t^®s^; ^rr rrrcr ^hrr 

^Rfc® RTCR Rf l 

(o) Wt^ 'sIM RRR x ff^-**) s ^'®l (Unlimited Power) 'Q 

^twHRR (Unlimited Knowledge) 'Rt’tTW ^ 

^ffc i 

(8)%fR vtR rrr rt ~m \s*r ^r-t ^ft rrrr 

4RK ^ RTt*NtR RRR ^ ‘S'S* f^f*t £RtR «»«tvo§ ?T?f*fg 
fRRR 's Rwn»ttR ^*13 ^cn R#?na ^rj%^ s^rr 

RRR I 
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<J8 'Q 

(c) w ^5 CTO 3 ^ tot «ito w5 «1W 

(Highest Energetic Radiation) CTO 3 *T*rhreK3j 

to tor wro <**f to «tro i 

('b) wmr^ ^r’ %rt-- i i§%n%, Rffro 

#Mito<j -*m ^fro rr wrc=^r i 

^st r 3 *!*^ ^®iR\ w R<i^ *r i 
( < 0^faMR%nfto ^Rr’-iRt ^rot ^^trto 3 

^ tot W t lfTO^ (s^R^f® wR) rrt 
W^, wi ^ *^r’- (Highest Energetic 

Radiation) fiN^R 3 *iRKR TOT®t% «tf®, TO, TO « 

R^^RR CRR ^jft TOCS> i 

(br) rtrr ^Rgt ’ m •ifiwfii'o ^r’-^r sfo wt^R; tomr 

CTO fTORt £PTOR TOT TO RJRR 3 51W, 

(Vibration) CTORF5 (Fluctuation) ’jftl TO 
*tf®, RR^, TO « TO RIRR 3 TO CTO RH «$R^ TO 
RTOWtTOlTO l 

(&) ^R 3 ^ oto %f1% RR3RJ « R%<1 ^ R&m RlZFtfffc RRTOft 

wifR R^rfrot <R*sra^t «R! rtor rr’ (Gravitational 
Force) to srtto f?s 4R 3 ‘sir 3 cto’ (Black 
hole) ^rtroRRR to ^r?, sm rrrr ^ to i 

(io) 4ft *tto tDFF CTO’ TORTO **&' (Highest 
Energetic Radiation ^ fTOT fTOf ^51^ RRTtRR RRRCR 
RtRTO 4ft ‘vi^l^ R^c®’ (Singularity) srfro to i TOT 
«St R'^C'® *^a’-4? RR®i, TO 'Q TORHf 4ft CTO fTO 

C%^ I 

(ii>) ^j%R RRv§, TO « TOlRlRf s|T« ‘*rf%R’ WRR RtRR 3 
RRRR^fs ‘il^l^l t^5j&’ RR ffR «TO® RT CTO s|5® 

ITOpRR’ Rta *li>lRctf £f^H ■Sf'SjTOR '»(vi<Mil RR^tf ^R I 
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<J(? 


(iO wf fat ‘m^rra wf’rj *tf^f i ^ai 

^ \5^R ‘oilwi ^ TO’ (Radiation & Radiation) 
fa^lSrUH i 

(y$) ‘sift 5 C^Mt> f^TO ^l1%- 

^ <n*rre *mfa, w«fj *m ^rfto 

*tos 4 <r ^ wmra ^r ^ 

CSH’? (Tt?I WtS i 

(is) *rr#fs <m*Rs ^rats 

wRsrafH 's qpm, ^ 

^fi ^ m^rra wt ^ 

si^tRc^ 4S>|V^ *NH3R?I crn» ^vs Sift^i I <n<$ ^««JT?T 
<H -H^M> ,«f|pi wpi ‘wn^rm s^ra (Radiation 

upon Radiation) *nn i 

(itf) fil^H fil«^1C*UI (faWl<H ^5f<0 'SfTWlt CT ^rww? 
^ito? fii^s W ^tsn «?f (Beginning) ^ TOe 
^ c*n?^ (wfwr^ ^’-4<i « ^e* 

Mi m\uft ^mv\ ct c^mns « ‘arfa c^r’ ^tt ^ ^ 
qUMlR* «tom) OT W'Q «P#t^ I ^ SteR^M* 
^st ^s\ ^rog f^|3; ’fits *rf ftm (Big Bang) sbf 
TO; TO* WtlB «?F I 

(yb) ^rfat‘a s^5 ssrtfpf ^^c=i ^rtffra 

^mi *r%i ^rnis ^r? 

i 

(is) Wtwt^ #|il C^ I Tpsf ftt# 

‘^or-^f^’ Shvhijh ^5rn^ *pwTt c^r ^njjri 

I 

(ib") ^Sj^l’f WRTBI *Fst CT ^Tf ^ \5KBR ■ J f«*'b|« 

WBF%3I 5^ <TNt\s T5%^, \S|CK<1C<R> 
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(t'b 

*w to?n? *fw* ?toto ?mt?? i <sfi>\ t *m& 'ffsmt 1 ^ 

vst?f #ii » ?^<h m i 

(is?*) to ^mitom ‘^ivo^* ^ ^lEwm ?im w wram? 

^IWHm f?W^t toito ?^? ?*C? C<l\blttfe> I ?WR vSaR- 

toiw<i wn vS^vifB-i *n?r atm to ^tto i 


§ 

mm? tftot? wmt ?m ot, toiom torn c?to mm? 

m^sm I? to m^oto? tom to®^’ (Origin of the 
Universe) ^Hl^i^'olw tot-«T?mt « 5 t^ c ft mto 

wra (to i to CTC 55 tori!> toto tom 
toPT^? mWJ V5|HJv4>a|, to (tot m 5 ^ tof^T ?W mto 

mrnt^mspm ms *mm? crnm c*r*t m??® *nto i ^t? 
tol^ille? c? ^P? ^Rvto, ???, tot %«P?m ^nt*Ht to 
ws ^rqmfim? mrcrn ^^nm? mt?? c rmm? mto ?i«*-i cm m?t 
tom motto 4 ??. ^mtto ^mt c? 4 ?jHtt? 'jto c? 
crnm mmt?? ^$pmm <m» r trim's ^ cmcrcs?, wwf wrmttm? 
?**imM ^??jTt? 4*m v»t tomarcm ^ttoftm? emtm *rtc?t, 
to*rmrt^R; i 

^mtmnm? to rn^ltom (Cosmology) « Pprto 

(Origin of the Universe) tof fil^m-toh to 

totototm $to«i to it ttorkto to i totto tot? to 5 
tofft m^tm ?jmm mtomi ^ 1 % to^m mto to to tore? 

^rl^TfW 4 ^THTra WPTO ^35 m?U© stTfim? I ^C?? (to <Mt<='M, 

tm^mrnt? to? cmto tofto? w?i i to <Mt*m, tofto 
to? to to? toto ^f% ^t? ^rnmm to cmto 
mtoto ^ toto i ^rmm to 4tm omc^m, mnmt mto 
mto ??, ^pmg mtoto? to; 4??. ^m'Q to i *j? cmto 


www.amarboi.org 





4^^ WR^ R[3t3 ^333333 4^3^ 3t3C3 I Rt3f3 C3^ 

4t3 3£3 C3S33, 33t3t 3*ift 33 I 2 Tf^s W R3R7F3 4^ 

3 softer 2ffe1r> <3 f^sRRt ^g c«rr ^ 33i3ara 
3 Jt 33 * 5 rR 33 33K3R, fsrfpfg f 333 33^ 'Q ^K 33 t 43* 3 K 33 C 3 
R3T f33I3t3 RF® 43R^ 33H 3RR C3, 3RfRS# 43# 
te»U 'S 3C33, 43# faffft ^f%3 43# ^ 33E3 

C333 43* ^*17 3RR^33 *3^1’ «>Mt*-t, t3f3 43 at, 

*lf<bMR v3 fi3W«t ^a*fj C«RR R 35 ^ 3R^3 | R3l3 

43# t3f^§ TO 4^ 3RfR?S|3 33f33^t3R® 3#t3 f%f3 33^ 
f3f%^ 3R3 #C33 I 

C*R33 #C3R £|^RR3 33<fc3 C33%Tt3 f^eRfRt 
R’C^3’ (L-Maitor) 3R3 t33333f^5fc3 (Un 

Officially) fR^t-^it^’ £[333 3R3'G 3TC3t £f33 

3333ff5R3 (Officially) W f333Tt^ R £R>[3 3RR3 3#^ 
vs33 R'tol^l Rlt3 0SR3 4la C^r^Rt frr<RR3 f3^R33t3 ^ C33t 
3^lf33 13333 5 £^f3fi> 43R[I#3t f3W^t £R»[3 f^T3 333#3 I 4 
333 R33-3Tt\3 (Big Bang) £RST3 3Tt33 33<f3 3R© 33TC3'3 43 
1^3R33 3C3J ^ RRT3 ^3f£f3R Rf3t3 CW I 43t a^Ri’l 
b^8b- 3R?3 33T3 C3R, R33IR 3fe, « <3F® CRC33 3^ 4HM>$ 

3§3 £|^T3 %R3 R$fe c#’ (Steady State) £t^T3 C33 3RR3 1 
RC33 4^ 3^3 £[^RR3 '^RSRT W- 4^ 3^fef3 ( 3 ^ 
Wt3t3 C*l3 33ff5'3 ^ C3t I '=Hlft<M3 C«R3^ 3^3^ 4"®RR 
WR^ R313 433RM ’fW'S vot 4«R3^ 3t3t3, (33 ^£3 3f I 3[f3 
3R& RRM’ 3Rt3 R® 4^ 3^3 Sl^P# R33-3TR3’-43 R33T 333 
<K3 C33 I 

R^fe c#’ (Steady State) smffi C3*tt f33 f3^C® R^a 
3R7s 3RRf3 1 b^G-o 3R3t Rife'S 4Jt3Gat3l3’ (Radio 
Astronomy) 413 4tR £RsJt3t3 "^3 I 43^ RRR ic5)8'!3 31C3 
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fftr •fU'SIW, 



“sm, *nw%-$ vfevq m m * m <nn m fa mfts Ufa r (iogos) 

— iffa" msmwm m%Ft wmw 4$ miRcm mm¥ mm*ft fm- 

»/^*Y/ VrprffF 7W / /%y RWCSS 2^5//® O Sfyf&tfS S?W«/ SJF5 mUS SI SISW vffl 

T& crit w? »wc35# / cfafafifam Rt*i *im$bs 4&$ fmffi mm 
R&nm s$s frmv sfkmt <3 sRfffius 4 fim fas vms mm f Km c n 
&//®7cs csus mm m 1 m * t <sfaf*m smis is fmm m / ms ijf&s^s B ig 
Bang' stm$ mtsj mm airnm %ms *t$s msmfa wm mrnmtzsH ms 
mm mm vim ms, si cmrfmis ffasfit W*r’ cs$fa' ms csrnmUtms $7 

$w? «w»r ^spr , 
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(Mr. Gamo) ‘fat-TOT’ (Big Bang) 
^JNwfel^) «PTM ^EJ (R*TR CT, 

TOt* TO ^Tt I 2RH few ‘fatRTR’f few wft W 
‘mTO^ ^TOTR (RW* *n«?n ^*RtRt 3R o k. (Back 
Ground Radiation 3k.) ^'^R'Q ^iRwf W*ih ^Ft ^ 
sm * t ^ wtrow ^iftan-fsfer « •tfcw*!* 

vst \B^V|||U\a RtW WRR l C^R TOW WJ3 
^RR^ttos^ ^o rkr (rsr 

(Feeble Radio Hiss) ‘fat-Wt’ SFSRW* Rsfest 
wm c®m«iw ^ <w i ^srww 

WHRlwR Rvfial^l ‘^iic4l C’l-ilemh’ (Amo Pezias) 'Q Wfi> 
SVi > h’ (Robert Wilson) ‘Bell’ cST«Hc<pM <p w II*I]w> ^Iws 
2fwt^r% ^tESR WV ftaft C>Mp|fii'0 C^'Q 4jHaRlW>’ 

(Ultra Sensitive Radio Antena) ^ «R>R ^TIR *RER 
*fRR TO^T ^ER 4R?. £ ■*FrW WRRR *#TOf 
(Convert) ^RR RtW RTElt sok. fe*t i fet4N*t 
W ‘^JHitRlW*’ CTfet ^RR TOT fe*t 

^.sok. arm *<r ^ *jw ferft fts tor at^R^ 

R’^RRi* fet?®! (Back Ground Radiation 2.73k) sRtft'a 
TO fetft **[ csi^B?’ filSMf's 1%*t-Wn’ (Big Bang) 

fen#? MRTR R* 5 jPt JjlUvo^ feR* ‘to’ 3TO few 

^ '8»i?r effort ^ro i toj f^Rit^t fc-ts *fE5 

RR i toi ‘feRit?.' 5 !’ (Big Bang) Rwim fe RiRN^lw 

« torrt to rr i *rr#es rsFr^Rr 

pRon^R (Computer Simulation) 'Q Boomarang, 
Maxima 4R?, COBE Satellite 4? RTTO CsFff ^fR? 

TOWJ'Q RTtTO RTTRR5 ^sRj ^RRfiR RREs RRR 
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^ 5 T 5 IH, 


6 o 


Magenta 



fU 3 S -$o 

“im, yftfkv miff fit ffcv^i m ^ wimH ^ swgr? 3 j# 7/ tf«w fit wnre 

tRmwr (i>> g*o) 

— j immimn vzw vhc#* rot cmfmiv fmiff ‘srsf *r’ fvt&sr’ <$t mtfimft fits 
fwr ®7? roT^ fit fe CWifCV film ‘miRiirW (Big BangJ ^ 

W W&'fcfa ®7 tf«W ® 7 <J ^ro ro/ro SW*! 5 PT<W / *IB *im 
si&Hfcc* faff yuviflvim fatfjtff stm i rora/t ’Smihj jmw ®l«rw<r 

</«««/ ?sm mimr* mfkm fit vrpmv mv ?w / ^ ^t l??w 

8 ytftvnlcill 8<F $m *HV I 9 IF¥-ft 9 KW Wtt Him* l ib88 *llcw *[m 

vmrnm $ fimi fm w *mr$ *nmfiii mm mjftj mtmn ro wima 

*n*im 1^*1 im*!’ mi^8 nfim / 
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“®73M fa famm 2733733 &. 27 rp 7? •nwwJ) e ^3# (vajfaw) 43? 

37373*5? 353737? 3® 35/337753 33733 *iffm<i <3 -fffe 273377® 435 faffs 337733 
*537 / " (Oo I fr) 

—ffm% Us ftim’(Mr. Gamo) ufewmi 43W3 0 3733373 37737737 2733733 
353?® fe 4343773 famffi "w^f 4’ C 37 fi? 3 ’ 357# Zufars rffc&qs smsw 

m<fa 35733 1 )b 8 & *rm faff $& rntw? 3$ 35 sum £7373 sww 3537 & 

fatcv VTtOlVJfffa^Tlfal fa ? 73 3*73 733/3 £3, vyRcVrltf 3^/3 W 73 ®3/3^ 3733773? 
(10. 32 K.) e 45fifo ?73/j?«7- ®T 3377J3K37 35377® 353/7® 433 473 3773 4 K. (/®3 
4‘et'Si'l) 4 73737 47375 / 33733®/73 ©?3S3'573 3/7<jj37 *a mwiM 3*37 ?73 ®7 

ZTlfffv ?7® 4/73 373 /®/3 377s 433*7 3*733 / 
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“ 'wi’rt a ’jfaffa ?i ^*5 sw 7 ^ f ( ^ ^ 

"amm gw*® fiffn to zfcm jw ?? %? t®73rar ar#s ?tr?” / (6 s &i) 

- TOf fty-mW miRiww ww #7« ar#/t watt? 

2. 73K. zrtfrfs ^vtn TO % < 777 ^ 2? fc *ius m i f^sm fat fanrifc* wue ^ 
ipflpfij it*im *rm mj *m£fus < sra^/5 swf ?ro ot/ 'Boomerang' e 
Maxima' mwc$< w&m taw cVPimM ssj? »w? *nfkv bp^ ^ 
^ JT/fe <4& rfyoffl iurpr. Hft% ^ smw jtto? < 7 , 

Sw/Eto 2. 73 K. ®7TO37 TO >7^77 / 
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*8 ffl'nH, « yraq 




VlfVt* vnfcs vfmz$v, tUSVftV VI <71 StHL'il VI r (lib g <t) 

" csmt m*t vrw (zm-fi *iw) $$fm srm *m v*fkv i" (i r8 s ia>) 

-- 'Q 9 !mr wfvus COBE Satellite 1 « Big Bang’ v^iRcwcd wpf sn@ vwvmi 
zRlyt c*rtp viwi &i%i mji (Cosmic Microwave Background Radiation) 
Fr*tm ?zmi 'Boomerang « Maxima’ smtiv *13 'COBE Satellite' <S3 
vjttKi fosspi s?*r® i/<W£*w rfv «m v^v *m$fus w%i vnrg 9 rkv^ c i 

me® ftm <p*iitfi*i( <siitf«, 2.73 K. ®i v msi) *m mm 1 dt® vzmcm frm 
'Background Radiation’ cv fmrwm ®ne% dmo, ®i mr& me® w? m 1 m*i 
<jwH fa&H fved fir sfflzdv folic's yfU'o^ 'Big Bang ’ $®i<g oicv cvvi $3 1 
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^ i wtwtRR RfRtRR RR$ iRR-RTk'n’ rtoerr (Big Bang 
Model) RT*RR fwt%R cr rr*r ^rj<j rt?r ^ <j»c<it^ 
vst^o ^t m\UH ^IsSM^R 'RlMlER^ v$jRcsr 

*iRw*h^ « erfi»«i'oic<» t 5 ^ ^R^R « wsih 

RTtRTt Ws W ^I5^R, Tit ^RT (<FR sm^ ta ?m rr 1 
^I'StW <R WRJ ^RTRJ *jRR <3 1%%t R 2|^)M IrR-RTI^’R’ 
Tpnf^rm <rrr srrr f%% Rt c*rr f^sr crer^ ^rrtcr fR^T ^cr 
fRRRSRRRRE^ 1 

‘frt-RJKn’ (Big Bang) RR^ ^ *fRt R^lRwRR’ fiFPPT 

*rra, cr r^iIrwrcrr rrtcr » <£$ r^rr ^5 

Rt'a RRR ^CRN CRCRC^ i fRR-RTRR RU5®f (Standard 

Big Bang Model) *RRtf 1%R-RTt^R’ RwR < # CR 

V|tBl*«1 ^5RR RRR %f v,o' 8 ° CRCR*$, ofsfR 4R 5 t^fCR vsfR 'StCR 
8of& RfRCR R fa(fQ TRRjt Rt'QRt RRR 4R* WWW ^»R 
R*CR vsR CRCR 5 Tflai 4R* «H fRCR CR ^PR RRRRR Rt^Rt RtCR WsT 
RRR I ^NfR, 4R5 (TRRJ^RS SWCT frrfRRR fRCR «R R*ER '®tCR 5 
fRf*RR tRCR RR ^TtRR OjPlilH fRR ^R° RR C*tCR 1«jf»|?R fRCR 
RRCR CR W#s RRRRR ‘R'SRT RtCR ^sR RRR | 

^ RRR R^tto ^©RlRM k. (C<f>*t§H) %T l 4R* 

fRCR 'sR «^16 ^RJ RfRCR CR RR Rt'QRt RtCR ^oR RRR 
CRRfR vafRRtHtf I WklRt^R '311%1'oH *1^1^ 4R# f^RjRR fiftR 
io‘°° (.rFCIrGN, Rt '®lf^'»ICR$ CRCR CRRt RtR I ^*R ‘8fi> 

cRlPw> R%’ (Basic Four Forces) ^R’Q)'® ^TRirtR (Unified) 
fRRRtRR %T I RwlRR RRRa) RfR RRlfR 1 # ‘RMlbb Rf^R^ 
c'oetfam'ol’ (Highest Energetic Radiation) fRR RfR 4 ^ 
% i 'srf^’tRR 5 (Primordial Fire Ball) WRfiRR^'R (R*fR 
Nani'S! vo«iw r^» ter^ i ^rr<3 c^r «rjr *r*ff ^ ^RfR i 
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TOT CTO TO bo' 0 * ww, R*R R^lfR# ^9$ to 

‘Rf^RmRRitR ^f% cto bo'* 8 ctRJPUJiw c%^ i 4 tot to 
RTOR RR’ (Gravitational Force) <fTR TO ^TRT i RtTOST 
TOT bo* v k.-4 c%^. i tf5^tf3fW1?r (Radiation) fc *f1%*n# 
CRlfrf (Energetic Photon) rFRR Rwtor RlRT RWR 
(Colliding) 'JJRRTR Rfifor TO TO< RfRRt tTOrtR’ 

(Quark) « ‘<4Ttfi> crrir’ (Anti Quark) ^ft rrf© srrtR i 
CRRtR 'Q (RfroTOR fafFt rr <jRHR (Dense Fog) ^fl TO 
RSrfRSl ^f^RfOTIi 

*RRafoa TOT RfTO RRR bo'° CW, RRR R^lfR# ^ 

cto tourr wrr crR ^rtrr tor <rr to i wt 
vofTOFJt bo io k.-4 ot wftR i TOT ’TOTRfRR (Strong 
Nuclear Force) RHRT TO RR i ‘CRRIR’ TO CTOHR’ 
TOMR W ‘^JTfRfTOKR’ (Annihilation) RTO i 
TOR R*R TO (v,) CRC^S, v®RR R^rfR 1 # TO<H15 CRtR'STRTaR 
TOR TOTO CTO RR I «TTOtRl STIR'S TOT FRR bo io k.-4 
3R I RSRCR ^5 ‘WSRltf’ TOfeTOTO 4R*f3F© TO 

‘csn^T’ (Proton) « iR^R’ (Neutron) RfRR 5 ^5 TONf "#Rn<T 
'SRI f^© RtTR 5 I RR ^RPtt ^RR'S RRI'SRH | 

l^iJR £R#R ■*[%’ (Electro Magnetic Force) 'Q ‘ T £RR 
RRRmfRJ *f%’ (Weak Nuclear Force) TOTO ^TO TO 
RR I 

uR*R TO WttRt CRU5 ta TO *ff f^R ftfiifr, TO R^#$I 
TOR RfMRRR (Light Year) R<£ i RtTOat TO bo*k-4 
i TO< rFRR ‘caftW (Proton) « ‘ftiSlK (Neutron) 
fRlRR TO ‘4Tf5fro f^Hs’ (Atomic Nuclei) Rfo TO TO i 
RR ^RT*Tf (Dense Fog) '©TOb RltCft i 
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fb'S 
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_ -- — , -T-sr 
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’ <-' • i v*’ S 


. ' r.’' > >T C'<T'7i r ' ~ or^~ ’ £ ' ;V: iV' ( T^'C'' *.$'' < x t I i/; j' 

c,'.'^ ^ *7- 37^*7 f x j 

;;< v-^ > ; ^< a'^v ?;•<,: j Q Jj See. £‘ r tf i. ? 

:* s'y; ■'->•< < v- .m - .x;< ^ (Big Bang) o.t 
z: : ^y r Tf<r/ (Soft Fire Ball) r> :* <<i ;v.'v v-r* /I* -v 

10'' K. V ? -• ^ <vv (Mass/ i- t Energy 

v K ^ *: £ s'?:'s >r'7< >•)''*' 'v~ j i : - ^ ; ):V‘ m ' r ' ',<•<■ ' ~ s 7 '■]<:<: z))'s '•*. '.'■'.■■?*■) 

s s 

•.s’*: y* "<*■' ^ ’ r^ < vr<' f 


< *■ 
— • T 


/* / 

’ ^ ^ # . 

1 1 ' w * - 


y : 


i ^ : ^ vVy. 


< ✓ <• 
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kfct 


k t«fl# 


particle* 
f*h*t*»n* 

(Jmark* 
blectr*»m* 

W -particle* 
/.-particle* 

3 lew** 

A 'rut ram* 

I'rotHm* 

\uctei 

1 torn* 

PnwbieH c hared partkV 
art 4rw»n a* Mix,, ntiamch 
diantc4mtt« jk tcllo** and 
ntufral jK£nr%, Once 
the (yuarh« tt a a fc iwul f*> (nrm 
pnolwn, ntutram and roeiom, 
Ihr* htcanm: wriMihlr and ihm 
ait n*4 dw*»n in lakr Mjfrv 



"at wmwsfit $ (Tmt wfcw) 3757 fo f arc? w® sfj® 

(Uivifiw sfij mmtifo, fcpimiz *rik fm*ifa wn <rfwz$ 

/” (S<? i ioj 

--377?7f ®737*?7 ST^r?? ®73®7$? 3*73 7*373 3*737^ 3777 }<?oo 73*7/? Vtf 37637 1?*!- 

37**7’ V?.ffecvkl k lt4 t Ztyi&tfv 2top3/5 37777/73 377733 37733*7$7® 5773 * 73? 337/5 3^37 ?T® ■ 

IT?/f3m? c 7 *733®? ZsfffiWCM 333 3357 10 32 Sec. ®W ® 7 W 73 J 7 / £ 7 7 7 K. *2 7?73 

37773 7 ®w ass c^smrmv 35 ? 37^73 7373 . fem 577*77 

5 R 3733 5337 ® 3/?73 aw 37733 37 ® 3 Wf 3 # 3 * 7 <J 73 X<WII<p' (Quark) « a/® 337 ^ 
‘a 77 ^ 7333733 ’ (AnthQuark ) rfs WH I 4 $ W 3 3 #/? 3 < 7/3733 3773 ®? a 73 

/O ’ 74 cm. ‘57573*33*7’ (Gravitational Force) 733*573373 / 


www.amarboi.org 







fan 


'TmiFtfl SiHm* gf/, fefrf 7£77 7 ^ 7ft <Ph1V!C^ ■ ^T37. ^ 37777/ i%7tf 5T77 
c&imi Mm zfcz*J ?" (So § w j 

—37^7 facwwa *f<! TO7 7*77 10' 6 Sec. Mfi %W<M$ cif<J6 <fffo 5UJ 377 
vrwfFf* 7^3777 c^fi^nc ^ w cm; m / ^ 7^ j o J K-^ 

cW ^7 / ^5F ss7W377 *ffwtt*l *77<p/ *)few ft77 ^6777 '{ymM (Quark) 47v° 
3/7f^ c<pwM (Anti-Quark ) nmrz ct 5 ^7 777. 3^5 37<r<r^ ^77^ 

w / 4 ? wt^77 ‘ 77=7 ^77777/775 */fe’ (S/rong Nuclear Force ) ^7 7^7 

*ff&<ht*f myjsfrpf 777 / mi*! 37? faffl yi ^7 ^77*77’ (Dense Fog ) 

firm 7^j7 7 rfayf ^7 777 / 
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<1o 



fun -?tr 

"'S/grp stw^ ?i? $rj fcvif&safom 4^5 ftfw§ vpr*i #?r <j/3w , (>vstr) 

—ft s#; i r?##? ??pt w ft ^ piws (1 Sec.), wfW$ ^ 

^rpiTUTS c-fls^^TT^ -^7775? <tf.!J<pfc C^t^nOsH ^TVPJ 'aj/fl'sw ¥%J*£Cm trftfff- 

wfftv *!FS i 4FS ®mrar ®K<?r f 0 10 /(. ^ gf/s/w sjsjtj , swro OT> 

WJ ‘C^PlH I*/’ vtf'ir.j-t 5f[& d?<P&« ? " ‘TST^l’ 

(Proton). fr$iri (Neutron), IwtsJw (Electron) © ">J 

rf'nmq? ft$ ^nur i v rik^*t “fopt j^#7 */fe’ (Electromagnetic 
Force) e *n<!mfcr> *tfc’ (Weak Nuclear Force ) ww ?«?/? 
c 9 !^ yvR* yvpv *rteM*t *ns]2i<m i frn*fi fcrtmm i 
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“vmzi fo ftmFm 37TOJ *rn*tm « yfffi (mufct) 4?? 4vm 

ikprel <jw 1/4 (jrsvi st<m « "tffcjy?) wm 9 ifamz*i ^^iws 

4* wm wrn ’ (vo s v) 

—fp wififtn w*i *p fs* fifiB' (3 Minutes), Fgftfcv 

r’sprta't *rf5w ww/W* (Light Year) v rm fffcn *io5 1 *m ui*m3i 
mr# wr^ fitm 10 9 K. & $*f%s ?? / u sc® *rf?c?*i r <js m tsnfa' 

<sfi§3*' frfos vzifcm srvmtm ¥® ‘injisffo fa$fc’(Atomic Nuclei) 
*rfa i ww trzifai coz^. / 
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4 <m '» 4 *inui ^m *rto to arm to *ra ^, 00 , 000 ) to?t, 
tot mro? toto<t toc^ ^mttor! toft 5 cto 
tom^kr to to ^ornwrat tor 5 wi mm, arm 0000 k -4 

CTO I tot ‘ 4 lfBto tot 5 ’ (Atomic Nuclei) TOtf 
‘^(. s i<J^ r i'c< s (Electron) *fm*t ar?m<ii(.<i<i "ST® ^ 
^rnttof ^ 5 fe*r mt ^tft TOt< 3 f (Stable atoms) ^ ^TO <ro 1 
tot *to cto ‘<mto*m’ (Radiation) ^mm totc^ 
to ^n*rr’ (Dense Fog) tjft^vs ^?r tot to*r ^t ^tft 
TOt^’ (Stable Atoms) to^R 5 ^trot ctom <to 
(Gas Cloud) to totoft to m 1 
^gto tot ’tto to arm ^ RPi*h tor, tot 
toto tor^ ^ cto TOmrat mu *0 k -4 cro 1 *jmm 
wrto ^fto «rm torero ctot 5 tor arror ator®g 
’’tiRt#’ tomrmto rto*t tosiafTOt ^tto® «<f tot 1 tot 
’tfto to ^rnttor! is- torn w attorn ^ ^m^ 

m^apnto to arm *0,000 RPbh tototo toto tot to 
^to ’ms 1 tot totom tot to « k.-4 cto 1 tor 

4 

tot^; £ *iRwt*r ^rmtro toto tot *?j *mtto 

toi tortoR 5 to TOmtor ftou ^etor ^rmm tomt cto to 1 

«toM tortm? amtto TOPto (Big Bang Model) 

^tto to attorn 'ffi, Itoto «*rc* ^imrc»m to^r 
i<i tos ctotto tort 1 

‘to-RTR’t TO 5 *r’ (Big Bang model) CTO 5 ^TOTt toa ^smto 
TO CTOfl CT, fttVR‘t TO 5 ®! toCTOt TOT TO ^ CJiC^'i 

^ vsmmM *o*°k to mto to «rm t^mt¥’ (Quark) 
*RTOT 4 tor® TO ^TTTOTO ‘tolj'T’ 'Q ‘cato’ (Neutron, 
Proton) <tto® TO 1 TOT *St TO*T Wto to totftto 
^ TO <TO 1 TO# TO $0=13 H, canto « toto torom* 
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fes So 

" fefz$ mm^f e (w ??#y) 5# ^ w/w (to?) tft #«pw , ” (<t^ss) 

— n'fifrcwtfvtt *[& zvz nfeat *ifeai z^tfewi zvz fez *r$ ( s,oo,ooo) 
<rz.*l<! £fW, s*IZ ZJt^fZ* C 3TZZ> ZJI^IZsZ&IZZ zftfe %C*1 *11*1 I *FJs\ '5I f T%T3ri'3 

zn^fe *fzz*s z ^ r c'S ws •sooo k. 4 czor *nrz i a^w/f >* 4$ 5m v rfeczrz 

azf^i °ffef%fez~'$ ''SUT&fap /w5@>' (Atomic Nuclei) % s wz' (Electron) 
ztffems mw*t w <p*ju5 ??7 4?? stotvzmz zs zzifazy f#’ 

<n zzziz' (Stable Atom) z>zu5 *. nzz> i 4V& zm vz $zrr*fl (Dense 
Fog) i 'ocz jg mi4 *p<m cm^s ( Gas Cloud) fe zyfH *zmz 

CWHJ *FRJ I 
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fe 7 

fefc *rmz*R km. wfocw <k&, w ' fw< ‘jwv’ nfntfi 'sma fefc 

wrol (W Vflftyu?) <IMW, ‘twin 7 wpr 2TS7?7 <3f^7?7 /' 

$3737 37*7*7, "2573^7 37^*7737 aj?*PE ?#37 /” (Si ? 

— fm-wn' wm miRcirin c t om wen* •QM'&w *7W mzn psmoim <M> wnft' 
mm ^fk&mn m fwm mfnrnsn y*rfef% fcwm ‘mn^’ (Atom) yf% 33/ 4$ 
‘’TsWTjf wft mt<i( (Stable Atom ) i mmbs ymv mwpnpt m*m frfks 
$m *575’ (Molicule ), vrtntn ‘si^i’ fvRrs %m ^3' 153° 'sminj ‘ng’ fnRrs nm 
% 4nz fnfim fnfrnn fny 4<risu ?m fa*m <$$ v jifaf arf®^ w n>mm 1 
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Magenta 



fbd} 

“yfapn ms vvm feftf prt iw vwfe , ftfi mwt rfmrm ymrUfcrqs. 
(f&er) 4<i yf <s l>ij i” (ie s<b>) 

--iwfacwwa m ’’ft vztfrtffci <m w m ^ ftfmm <r*,m. ®?r fc*ti*i 

R M vfvC*> vtiyw 5%?7 *151 Vftft&l ®7 < W37 mtZl ufFTV VFT ftf&l 3773 -5o K.<3 

,"#r =5T?7 / 3 3f37?7 ^<773 <fi7777 <ff C37WJ ‘csnu>\ tfJMrU’mi. 

(Proto-Galaxies) ?r® wi 3? xmfr-ymrit’m my mmt m 1 myj 
^rsnnf^ys mm (Cosmic String-m) farm ®/w <0^ / f? 77 ? yfem*t 

zrifam zc*i ‘mrm m’ (Gravitational Force )-m smy mrfHF? •ssmuy «j*y 
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-v 50 

« 

“ vsprar vfflpt vfmfk jzRfs UMiifayi (fim) ; srmi *rfws 

vfwrfk wnuRciz mj mtm i*fa r (><t s 3*; 

--3 wft&fi im v*ft sm m fafin n wm, ‘cstrtfi-'imtjff’vFn 'ff *ijmrHf mi 

mi m?3 irsm 3$ 1 4$ j««m 'w.*n vmtRiffr m wi Rfaiw mjvmi *rfe Fffifo 
wtpnisimzim mci wf&v ms 1 m ^mf 5 umifi vrwmzri 

jp®’ mifw R~jv mm m 1 mm mm Rsm srw tsmi < crnfft imrUm w® 
mumt 
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-V 8 

‘Ww vm*f mj nrnr$ ^ fe ^5 r <w s>) 

— w/c™ 4$ 37^7 %? wot to ^ ^r#/ 

^hiyicv *K& SfW ft*f $m<! c<Flf5 ijfz ^ 5/7^5 1 3W? ‘JTSjeaj’ 

37^ tp^7’ 37 #^ to 1 njmm* ^m' nzs ^ 4 <n 

!f^f (Thickness) $m w totm 1 373^ *f j 7°ii$l w&n- 

fy&)l$lrfcf vlv 75? C& MZW!^ fifZV Ww/\g» 37^7 OT^7 / W^T *fJMF0f-$ 

Wtfftxyz vfww " 0 /< 7 ^/ ^^5 1^5 43* w ?7 3TJj*/7 ^ / ^ 7 ^ 

^ #?s ^5^ njFir$lc<p yr^j *77 
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fej -vS<? 

vnmz-t rfvFt sifeu^ 'oih?m ^um <Fm^5 *rSm i ” po sv8) 

—'3*tm $fafl> jh rmuf mft jsus t mr , nf i t tfurrsn wm, c^n vzifaviii 
v<f ‘fiy-im’ coif? c*tm nrmr^f *rm jus mru$ i tfw j$ writs*: 

ia< lftmuf$ • Big Bang' vyfkwnw 6 ®rs ‘ Inflation, Annihilation 
Hadrons, Atomic Nuclei e Stable Atom Period' sum quS / Stable 
Atom son L fr§ wfif’ rfSi 3 m c^wsizn 

(>Uom j tffoi *m wftm c^tfm e < rw& wz? jj?; ftmim 
*ifki*tfoi} sn 
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-Ob 

“ 575 ? wr’m vrm*R<3$ e 7 $% (wiki*) ^ r$7 sffow 575 ? 

$% *1 1" (80 2#H) 

—m<& jm wrm <n wtfatft aw c?^ issrc • $&?. mam w§ 
^kr^s fei *n 1 snv Moo <&tfH <m *nz wmife* <a?^ ytnerm /i 1 ®? fo? 
‘WdW *7f^’ (Highest Energetic Radiation ) <8? *ff1v of& «*/c9 < j> ^ 57? 

51? **#’ 4?? t®?’ awftwM a?f? z*rp*mfhv 4$ w*nu- ifi&Pt* \Sifi 

fks 9*if& ?cm 1 *rw wt vfarffc m ?-/?®7pt? S^®®? z? 4 ? z«/sz? 

?7/?®®7z? <t>i4<tu fa, m We fcmn spnz'R wtz? 9 t r$i v R ^z? y; ; / Scgfa® ®z?r 

4757^5 5OT mfrlft W4>0 % Sj/5*T ©7Z?? ??/5/W I ?7 ? C?*7? ®""3 5Z® *77Z? ?7 / 
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tr* •fll'aiH, <3 



ftm -mt i 

“ mg*m fefi n mew ffc? a mftiw iw % » sr^? « 

7$fte?r ifocw f®prar ftsr? sot w*R7 «£«*/» / #H ^uror ^/Iw/v 
&mi"( 8 > m) 

— m * 0,000 ftfaw •mi'iwl ui^i tfwi nifn m friM 4 vqfty *i*pwS}v 

mv%n*ifei* 13 mi ftm *iftff 1 mftnt *ncm if *iv>ifa Ttm umtOf ea?, *53*1131 
*rfm nzm uife *imifi 1 *mrfft *3 w* ^5’ ci*%i* riti unusi 1 urmn 

Imft* «nr’ WMitkv m $ 0,000 ci*ift n^n*i Rw’ iumi 1 fifty yfti *3 
aw#? 14Wm 4vtl3 *tlfa&13 41* 41* 1*13 WfSt1*1*t 3K*o *VF1 ^1313 1 *113 4% 

n 3^13 nftnFoi *smr*n 3 i*im ?i 3 znn wftvft iak$ i 
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hrv5 



/fej -80 

“ s irnmoft e yfift (mu vgfaift) 4 ?? ^rfmm vmvf m% mft nmomz 

33013 SR7 ^ ^fmfk l" (88 S V) 

— 4 57 rnfkt mtmufm 3mvi stwfwp urniHt U3t v mifus wmifemw mw, 
U3 e ^/t 3fra fmonm 3v*iw <s*r <#5/? «?r® srniuztm mfcw 

*#s3r < r mi $*muT<! mot fm fifwg cm -fw bffa'w ufom zm 

577<7JW c-^l3etUCS3 'Snftvfa «//?6«6? I ^M/dTtf ‘ffiffl'Q 4^/i> Ctffa WUU53 <llfa+tl 

31 mrm i 4 -fw 4/v/iw 4^ orfa ufmcs 4wm $<mwi 4? /£/%« 

mm3 3oi zwil 
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b-8 3 ^»T5^ 



-85 

“mwi cmtm sro<i 4$ ?m fopf- (fmmvs $ i*fk) tri'kv fittn wr ^1m /% 
erffow ^fka m ?" (<?<? $ os ) 

— ‘ Big Bang' mf<wm fmto aws ®iw® %r m 10 32 K, (cvwlti) i 
mm 'Sr^sw m it too pnf5 m ormm 4$ vm mstwim 
wpf *rfmz*t pi f orwm2. 73 K. (mvitP)-n cpp i mm mm v ]fa^ v fzb mrnm 
ifuny mfk< ms 10' 33 cm. *ifm mm rn^m fajp rnifomoz't %fi ftm 
mrmsrmcm vt*mr w? ttm ft*t zmn fifmm mrnmm mrym fmjo ^ 
TOjf tm m fern mm sms smm oiiM<i wk$ / immgBm w m $? 
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fsn 1 -8^ 

“wfi cvt vfyxv 4 >R$ifk (nft-ytmifci) $*nm ?tr® i mg*tn vifi 

8uW^hsic*t ^t v PJ ito Rn 7*?*f 'W7z? r (jv s i^, i<s) 

— mwtp f? «w ^o,ooo /4/^ro *ttt*in F w' iji% wp n b^Ri4 $fwr *r&v 

wmst m 3 K.- 4 cww aflpf / w*r a^f *ffk**t faff *m4 

c*m- vfwstf, fitcgi&Fi, 4i$c$H’6rt, e >mj /jt/to ««a to afl/ro 
aej =y/t spar? frcfa a??«m i *m€fas m*ii< nwiRn s&ifrs sen zjh* rffcv 
mat <4? m 4fim m i wtw *nw& vicwi tost? ftts / $ 4 :w< 

“"t+tW* f*y^ Iflftt / W£S?4 SR7 iflTO ?£?7£? <TO?^7 ft»7*W / 
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*i . * "• 

(wi$ii) fffi wfcfa sttw)<P$ >jf3t$ yfaiilwi Swart 4?® ) 

27W ^t? W3*//dS?W I vfck 7 5*?^ W3*//£H vpE^ *FflZ$3 fcwfa 

/ift S^IC® ^ U>/$/< fiw tf7^ c®lylfi*ffi fiiWC^ ^F*f, 

Ff $ tow*, cm^ ^ mi^ fsw^j sfm ^fm ^ r (o^ s % z>) 

— wtwcw 4$ cv<Ji ft& <?& c*flf*i+ *M1z*fe i9 rni^ £t*fc*i fifir® ^ t *ry\ 

vrmz wwor ■cry* fifo? ^ w/^ u+tFicv ‘afifc? aryft* 

Ziyi'&fe® 3$ i &g&® *iff*w y%['stl*ff®35 *tf37<7 a^rjr s?*f^ 

f*Fjr C^mw' m$ y^iit) apptf < w* jfp 

/ <\m//w tos *7 srm *** 7 ^ atfibPniv yifa® 4$ / 
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f& 3-88 

“ vfeR fmmfa % wwe^t e (m# mRcm) yfc 0 m 4$ *j$m 

5JMT feft <m 3RS 0 #?-W fiS/twr %7W / /W W tw 's s Rf £?#<)W WFTS 

?lfrv VW0 1" (81 i lb) 

— ‘Big Bang' rnmftmmm *m com fe»w i<?oo crnifft 

ay^^fr tf&flR o&sn fwm '5&P3WFJ 4$ '*k‘nl < t‘ m lfs‘ 

<rc/3 wim cmt¥, fcfpr, csttfcr e ey®*y?j *raJ7/j , e ayrfsw *y? £*ra 

«wfo? a^r ‘^w* "«m’ *rm mu 57m ^rntm ®® «rc 5 r? / <sw 
yfoiftusf >nmr 0 m &oo <&0 viicw $0f?[fv Rhmh mm, nmt 0 *mfm fimtm 
mim 0 *tr vftim tmtfmm ^rs^‘ fmm mmm utfim mm 1 
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rjr< 2; ^H?r rrw rsi? RtRta fR*rc '»ft<Mti rroK 
^c g T'Q ^ ^'Q?it rr a'RRt ‘ft&GawF'StfR 

(Neutrinos) fR¥ £TR RtalH ’I Foe's RRl ^RfRSRJt^t CRRTt 
^ W'blC'o RCR I 4«tRG (7f RR^R CRH *lFN\b*| RU>ft I 

^i‘jMj<i rcr £ff^ RfftSta ‘Fteflawra’ R?Rt rce^ rrr r^h 
ftRl*H I WWW 4RSR VltyCRI 1 #ra SffR Rf wRJPiUra 
XH fRH RH 4 RRo *wspfl (*tfo) ‘RSBawr (Neutrino) 
^Fb^ RC3 (Co^t ^) kr RCE^ (In fact more than 150 
million neutrinos pass through every square 
centimeter of human body in every second) i ‘Pi'SEtal’ 
Rf*lRl>i^ wmi Rftcta Hta CRH 3RH l^tfarat (Interact) 

rc<* r f wmi rrr r§ r ricr crh sm <\ 

^f%'S RI R I RTOl'Q 'aH<N'i> tsrf^RSff^ t%- 

4TTR*fta’ (Proton-Proton Chain Reaction) RRI<Me<l ^ 
‘RSfiatR’ RRR '3^R^R £TR RlNf Rftan ^ffc R3I tw I 
‘ftfcGaWI’ (Neutrino) ^RRTC*f RtaTH *tfRCR ^tanCR 
HRsrRfRR R*jj’ (Cosmic Ray) fRTta *lFi F>Fb Rr rc^ 
«ftw i rh ‘RSGacif ‘CR ^Rfsr’ (Low Energy 

Particles) Rfi?Rjm i 4% 5KRJ RR RR 4TT5fsiR Rj^RJFR’ 
(Sub Atomic Particles) %RR 'Q RlSR 

(Electron and Moun) RHC^ i 

2RR HR'SRtfRR R*H’ (Cosmic-Ray) RRRl 
Rrt< RR %RH taflfcf’ 'a ‘$mr 5R Rf^tRl 4R, RRf RCR >otft 
Rrttta (f^RR) ‘^f%’ (Nuclei)R RfWR *tfRCR RRR R*f l 
R<rRR ^RM rh^r c<f (High Energy Cosmic Ray) 
RW fi>f%R RR I ‘RH't'Q tS^JT RCES- iRt-RRR (Big 
Bang), R^jr^’ (Stars) 4R HRRtta Rita ‘RR-C3 
R^’ (Gamma-Ray Burst). 

i 
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Vo> 

%?«!%[ 'oiim^ sp^f? ‘w^l'Srl’tf^ #ij’ 
(Cosmic Ray) ^|fV ^ *n j ig4|h> 

?f*Il (Highest Energetic Cosmic Ray) Rc>ic<i 
*rf?fF3 «£ra*, ft ‘nro-ca’ (Gamma-Ray) 4? t^T’ (Photon) 
<pf®W ^ *ff5> (More more 

Energetic), sm ioo Wm 9\ft cs T*S 

(Approximately 100 Billion GeV), 

2ft PPag ‘^t-^JT^t’ « ‘*M-W ?|f’, C?*TRR *1% ^PM^ 

(Highest Energetic Particles) ^jft 
?f*If (Cosmic Ray) Rft? 'SfPPR ?>c? ^TC? 5 4?° 
2TTC¥ ?lp? ?!pT *Prt<f ftfiftft «JTC^ (Highest 

energetic cosmic ray were a form of electromagnetic 
radiation more energetic than Gamma-ray comes from 
Big Bang and Gamma-ray burst and was the ‘birth 
cry’ of new matter being created at the edge of the 
Universe) i 

ni-ito £tf%fopo mftB 

^°s ftta (Collision) 

Rfsjj WCT? fRJJ ?t ft* ■*!% ’PMjf (Low 

Energy Particles cw R\30iwl, « ^T) <Mft<!>- 

7<\-~U5 ^PII'aEi'o i ' 3 PM^ *PiT«f ?> e tt? 

(Low Energy Particles) fpptt 

filf® OTWC* ftJS 2fm ioo RPlilH ^rf^rPt ^f%3R ftft TO? 

ftcas i m ???. «pm «*«>$ c®w ^ra to? 

ft$ps, fttm mft farfSPTt (Interact) »? ftm *\Uft 
4 ?TO3t c®^h c?n? ?t?T ft 1 && •wtf ^ c ftat?rt ®^rt3i 

(PFbf (Weak Force)-? fsftlfrft (Interact) ftft 
ft&P I fftE (PFpf ^ ^ ftSftS C^R ^fwi -sf^t 
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fro 'Q \«ivs>q 

RR?t *T1 ^ ^Rvsvslw 4W?T¥t *pN C^R?! ili’lRt'tf 
WT £f<F(<t *RTtsf 'Q 05* t <IR3 ^T ¥R55. 

(Approximately 100 billion such particles are passing 
through our body every second. Because these 
particles interact through the Weak force and because 
the Weak force is very weak, they pass right through 
all types of matter with essentially no effect) i 

(M * rn ‘TOtWRfe ?rf*U’ (Cosmic Ray) c*?*ft R 

'm^QTrm ^rh wf ^'rfat^rr’ 

(Sub Atomic Particles) ^Mci<i cfflR (Retina)-^ 

(Rrqitto w^t? '&<.'%* C5c?r fom c^R sms ^5fo<i ^fi 

TO *tt, Wf CBN 'SR^M 5 Wt? W05 <U< WfTOt TO 

c*r^ ’fit R I ^ RR)^«iw *tffa s T-R5) i *M « *TRom c t 

tOopRtJJ IwH fcsr ‘maxima’ ‘boomerang’ RW *ff5 

CT, (Cosmic Ray) 

w CTOst W^R*f fTO 6 ! <IR? I 

(‘Maxima’ and ‘Boomerang’ two Competent research 
team tell us that the cosmic rays, that means radiation 
has been jouming through space for billions of years.) 
TO«Tt1w iUd'SjMf®* <tf*ll<t (Cosmic-Ray 

Element’s) ^FT5g *p»R<f f^s to i C*TO TO 4 ?# 
R^t'slw (Baryonic Matter) 

R 5 ! (R5t?’ (Non Baryonic Matter) i 

Baryonic Matter ‘Protons’ ‘Neutrons’. W*f 

wro ‘WT *lfe’ (Strong Nuclear 

Forced ^Ittp WR W TO 4WTO 4 TO fsfro TO i 
TO WTO TOH TO ftsl%TO (Interact) srR ^ TO I 


www.amarboi.org 






fo<4 -8<t 

" fofi cmifcnup ?? /w’fa cmiftm mm, msm csmi vtmtfa cm fcmfac? wffm 

?" (80 $tri) 

... 'Hmm <s? wifmt mtm fimfci wt mmi vwj 

a nfarf® sftz 4 &*tcm& cif*t £*f-vmfap mlyv i&fat ®zm (Sub -Atomic 
Particles ) mrm i ‘/w®@w/’ (Neutrinos) W e 373 vm fTT ^ 
33# vmft*tfl> ?&) a? m, ®C3 >337 mceiti yfikv mm mm 9m i mmm m 

*lfe’$ m&t fiwf&iil (Interact ) *77 fcwv <337 •Dm simficN ■n < r*t t Pft f fc$ cm *pc3 

5pt mm i mgffat 3*f ffo 5773*77 fmzi mtv ><to fv9rm 9tSQcm' crnct see cm 
mu mn 37je? 1 4im rffc firmer yms 9? $m*tj fifhs m m fom <3330 ®7 ma m i 
f mm m$ mtc$ <3 mm 9tmfa 9rt 'st^cp 9krer mi t 
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VQ ^<rfvi>vq 

WTRtR ‘fi&f&wi’ (Neutrinos) 4R?, ^m’ (Wimps) r^Rcrt 
*TRJ CRRR RRtt<R RRR fRS|%RtR (Interact) W CRR Rt RtR 
Rr CRfR'sfRR* CRtftR’ (Non Baryonic Matter) RRT 

^R i 

4R*IR RvoviH RRP'tR ^Qwt‘1 IwtR Big 

Bang Models ^rftRttR 5 ^nRKRRtR* ^tR^ Raft's rrtc^ cr, 
^rmt R^tto R^fRJ (Empty Space) « Rt RKl 

R*fR <P<lI^, Wf R^CRl^. '^JRJ RR RR° RR>R fifRRR ‘*ff% 5 ’ 

(Energy) fRR WJR ^CR Wft^ (Empty Space is not empty 
what we call a vacum is actually seething with all 
kinds of energy fields). '“f%’8R 5 TtR RtRJ CRlfa<p 8f& 
fR% 2RR R^RrtRf^ Rf*fl (Cosmic Ray) 
(Radiation) ^R” wt¥ CRtftR (Dark Matters) ScsNc^IRI i 
4 W'S vTO *f*tJRtR $, to R sr, f^fRRtR 4RS, "RR^tJ CRtfRR 3 « 
CRtfRR* RRRtR l 

RM% R'&iwr rvs rr^rr ^RRfSR ^s\4 crBtr’ (Dark 
Matter) WlfwR i Rforj'sKR RRM^tRR rTrtcr fwt^tRR 

fR^lM ^R%s 'i&Rtfc'R CR, ^TtRfCKR RAlfiMf R'3'S^f's ‘R^R’ 

(Energy) m v\*\-t (So%) vsri? cr^TR (Dart Matter), 

RT CRf^ri RTR Rt ^R° RRtC<fR RttR CRRR 5RTR fRR%RTR 
(Interact) R^*f stW r^cr RT i RflR CR RR RtR '®1 crrc<i> WfRR* 

R^R^lRlR R^t R5Rt R^R Rt I CRt®ft R>RTR RRTs CRtR fRSaR 
'SIR'S ^ ^5t¥ CR5 H’-i£ 1R RW RRCRR R^RJ 4RR'3 RRi^s 

RR^R ^RfR I ^7R 'STRt ^tRvS ^5R fR | WP*ft RRt RTR 4R*fRR 'otRT 
RR*R ^CRR 4R?. fR^sJ-R^R vS fR^IRRR vsRj RRRRR RRR 
^[RtCRRW RRI <MCRR I 'sRR R^tfR’tftRS 'SftR'Q RTRI^IW 
CRtRRCRTR ^TrTR RT'SRT ^RtCRR ^SRJ R^St ^CR I 
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f&2f S'b 

" mt*t « yfflhr (i iqfkw) y*tfm n fawytc* sm ifat r (w s w) 

— ^ cm vrffj w<i c^t i <\$Vh Rtetcw ^/^jsrw 

v&qmv *r?-w ^ to *nft v fu vm *wpsf 

*$zm3 ^*fj ®r*ftw m&msTG tfC^rm C^ftf R i 1i*fl 

*P5C% I 3 # 5^5 *il*ilcw ^puk 5ftW Proton-P roton Chain Reaction - 

4 <fJt*i<PvlC<l C*i i+fSfijC 4 il* l£/^v <u*TM>f*i v5T Oi*tfc*il i 

'$<l*fj *tffif cbttf $CH$C<P <Pl<lC c f Fflff ^7 *7/ I 

m ioo RPfiM ‘ftSfifc'f/’ (Neutrinos ) <^/W ntycw *fife C&f ^Z<! 

m mm / to to fim&n mmot 4©r*n $wr #**7? ^7 ? srj / 
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S.8 flt'SlH, 



fej -8 

“ an m*i ?e# e (vyficwj *R*f yfw ^ *mn *nfi fifths m *mfiv vtfi «a^ 

Ospmt 3707 1T& 33 37 £*77*73 3? >57/37 3737>3 ®7/3 /” (•} f vjtf) 

— sift <3W< 7 f77 i/^'K 3®3/?37 FtSHiiil (Neutrinos) ®P77 Big Bang, Gamma-ray 
burst « •twiism csm ijft mi *5#jf *tfi*i'f m mm *w irnfimm mam *tfms, cmi 
firm 37? mi's aft *tfms ma s&m ma m mt wfi’tmjttf '(few Pm mm / 
43sr 3 ?* wpa *fite!<r fm stfcft cmm m ioo fifim *tfim fiscal 3#37 
cm ‘Ha mt <iilc% i 4 $ 3/*/37 © an <p lent ftnldHH (Interact ) mat fim wlnal flft *11$ 
m i ? rnfiw && #Nr fifffi 33/370 m*ic¥ fisa $m >a^a cm viftw w 
to mfi, 37 $*tftfi i 3373 337 353*73 / 

‘J3'573’ 3/$ <p!j£? >40C*77 ^/? mi 153 I'sft iflPf? tflfifi 'SO$l ef/cw / >33i43 373 $*tftfi > 

cm omt SIk / 
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fbJI -8 hr 

“ Wf srcnt ^#^5 (wllili) VRI ftf m$ Wc<p? fefc % <T* cvMm 

+liutw mm$fo i fcswm *t£tef Ssr^r rw? fw% f^pft r (8<t % *o) 

— sr? asr >pj <9 tot ^ #/*r ^Sfifriw* v to*to w 
to w to* m men $&$ mm nfm w\ nm, *i $m mm m fmrftw 
m y^msr ffifr? *7)5* % to /to? ?pt to? <tot*t? %$<pi><i' jm to to t*# 

tf?7&/?’ <ff TO *$OT /^ ^ &&*&*' J!*R TO^ / 515 *fl?7? <7? W 

3^# Rjffl TOT? *ffa* 53R*# f&Qmvmi' yfitfi C&f TO 5Z«7 ?7fl?7? TO •flfa 

to fiwfym 4Nfc®f tot? * 5* *&,**!$> f&i> 4 $ 4 'eFm vf ofarfm y$m 

fiSfifMhi’ s? i fftkv “Sudbury Neutrino Detector ’ WW7 ?£?T^ / ^57? 

1 1 # *?re 3773? ^pr? ^j Scum tot ?r? / /*s tot c<tt* *ra- 4 ?$ £«to fag 4 *)i> ^ 
Sc*ijfi>v 3CV ‘wlgl^'w Cn CTOT mt% ®7-/* TOT *77^ W ^ ; 
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fer - 8 t> 

“ it forfa nfwiat ffaiH *rf® to /^ m$ to/toto *ftj r (bit % <t) 

— e , K33 %ftus ^ Super KamioKande Detector' C<f (fill TO? / 

dTO? TO7 80 fifa <jpt TO/jf Stainless Steel Vessel’ Ok® io.ooo 
Photomultiplier Tubes (Hi sm (to &. fi. TO? TOTO) ?/TO 3*3/ 43? 

stm <to #s ?/3 fa 73 ©® *nfc’ 353 1 / s&vft 5/7 ?« 3/3 to st^ ygos 

1 TMWI& ®OT73 *)7®t® TO®/ TOTO TO/sfc? ^ 3TO TOTOfi f ? ‘R'SfiW'Wtt 3fa® 
TOro ^to TO3 f^vlamt (Interact) vflkn TOTO p>s/«j to?7 ‘^fatcsl 3/ro’ 

(Blue Flashes of Light) 3«373 s/vpt ?R7J? at vqffal vfW 

3/®J3 TOT 353/ d3? d3/ 'TOTO »//S>c» TO® /®?TO £®3 3J3 3/3333 PflCfe / 
d TO®/ fcffa /3 &§fii d3 'JZ/g/^s /3TO >S//y8 3TO TO d TO? /3 s /TO C3J3 

®33/ ^ft 3T3T?? 
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MYSTERIOUS OOSIVIIO RAYS 


f >f ■ 4 i 


- 10** i-V 

r ^ 

The sources of these* 
cosmic rays are unknown 

1 0 18 eV 

j jli - 

% 

Active tj. *il . 11 tii 
nuclei /black holes 


'<• 

Pulsars/ 

Mention stars 

10 15 eV 

/ ftOf 

Supernova? 


fum -Go 

“ *nfv mm vo% <3 *[M) (wm wtfat) 4n $%m*t<t mm§f cm fog m*ti 

iStoimi (88 S 'Sir ) 

— <3*tia %focs 37 W’T/W mm nftta srvtm $m$*r aim w? t mem 
<zf*t *tfo 1™% mmifov <rf% wnyf Sw *mc¥ 4 *r ® fosm fon ifcma /%? 
i*m mcm i 4W?i mm $m$*i cifftjftvKi m® m& im ?r?rf? / c*m 

%foc§ 37 <Md*/ foffWtf Black Hole, Neutron Star « 5*77? c*77«7 C^C^3 /^PT 

vifwiy %f*tl (Cosmic-Ray) ffofo fffl mpffl v tf$'% e f mt cmt% $7 CfNlCtt 

mt% 1 4*1*1 men fam * ? 3t d j< i vm tmt wr*pm cswfowm met 

sfttffo f lc'sa WU •PNg Rfthn $*1 W <H° v>*l H<p /? < 7 , P7J S T 4*1 , W / ®Z? j^Mc*7 mfm-C3 
c < fc^ mms mfo ^*77 ifoj’ *twfo wr «s > 97577*7 «7>csc? j<ww 

^sjir?, cv ^ ifo mm cm fog my mfi 1 
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iUS. 

cTT^Tv^’ C ; ^'V"<f* ( iy 'V *■' j >”y ^v'r^v; 3 yT 3 ( j-^vt-^v' y' 3 ~ 5 ’ 
^ 3 ? ^'?T-3' i 3 T<*-'jT ^TTT 3 JfV rV'/Tj >.--£> rrv ^ 7,7 " (,'s ; ££ j 

- - - 7- '77 :- V ' r ^ V r. 7. 7 77 7 7 V 7 y 7 >■ >>' "7 <" 77 ,^77 

v f . ’ - 1 ^ 1 ^ , , 1 < > - 1 r 1 V* < ^ 1 * 1 ^ * . 1 J ^ 


•Tj: ' 7 ' 


. ^ r- ■* - r • v 

ir- *? ./} «. '•< 


>-y> ' 7; 7 77; v y; y " ~y 
7 y; ' f ;y/. 7 7-777 v" 7 /\ 


:’•(■/( U 7 r 


1 

. 1 

4 7 ‘ 


r ; ‘ r 1 


n 


l' . . :;<»•( 
v- '7 ',-». 7- 7 


! .< : < ;, 


7 ;;y;_ yyy.rr y v;.y //\ t r;;\ , 

/■( ti (■(»«•' i. ’ vV< ">'< '^37 / / ! . t . 7 7 ■ 7 

<;vy ' ?•? <fryv* 7. >• V 7. v >■/>■ l y/.y ;• > 


c> 7 y v- ' 3 7 7 3 yy 7 y~ 7 , r * 7 /y j> v$ 'V y v *> V < 1 / 77 


'7 <■ J 77 7 


7 /!.'/ Mdih ri >■%:£ *«*• r< 7 ' v : ~ ''' : " : <■• 7 ' >-■•*;<■ <^r 

vv?; £ : <v;:s ~v<- f<\ t- m $: t tr< ~yv-T i :? 

7.7^ 7,’ 7'7 r 7. 7 ; 5 , y X^.r 7 , 777^:7 ;yy r 7/ vuf.y y,7;: xi/^ y 7 . y'rf£y v^-tx? 

7 ^ '7 '7 7 : V /.? 1 7 .'*' 


^ 7 ' 
< - • 
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c?*c 5 > 



TUSi 


7®’ * 5 * 1 1 6 tfufl (*$lf<$) W7 tf/SSp* ^ £<^76 


f 


^ 0 ° :j 


£ 37Y^ 

— /)’;'•' /)’«»<'. *1X3 '/77^7# 77^? 7£<fT t?7 Urxr* Vv^‘ $J5*7? 

fW: b~Z*iZ5 sff^fS CSs*? hohm homn-t luiin rcuiiii'ii l 

C £&'&<• ' < 77%*? 7«T^ ?,% 5 ( C (>S!tl i V /?£/ V j ^cT ^ <rV $£*77 

C^i<6^iC'< Czt< ?JJ*i<pv}C< ~31ZrfTZ fjfsCt ^7?5 I ‘77 37£^ i?<f* ^5^ 5JW? ^Z<J 

7\ 0 *77% V^T/ /?% 2^77 W^jrfj WftPN mTvkt $UJ v-*p 6*iT<! 

wk? n& i tffv?! 5^7? wfcnt&t 57 r^v? (^’ ^<7 >^? .. 

^<c 7 /V 7 3737 3^06 ^ ^'<7 C*1 A7p73 A'^ 7^? v-^’ >jfz <r.r<! 




o,7^ r 7<?<7 <?/^ <pr<rr%.; i r, Tr^QQ-rvf r^rr? ^T< 7 ^ ; 3T^< Tsr^ ^f^TIXJ 

$ 61 7 ! ff^s 
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“ sfjft 377373? (fVR) srt 4? sm (TV-wry) T?t® (zm-fimzw wftwm -m m) 
&m 35/337 37/35 i fag cwFms vf ®< tr $ W w&rt 37735 / ” ( zbssv ) 

— ©3733 ? i/</«p/c*/? y % py e fjvi 73735 37377-73, $-iy/csii>-73 37? '337?37 3757533/®® 

nf*H (Cosmic Ray) ^/3^?3 3753707*7 43? ®-^f7?^ >373*7 •mc's 7337 <ilu% 1 A3/-374 
stfefimss 4®773 3773355773 37 575773/®? 3/3? 3757/3733 wfa 3&SV73 /%® 37375 1 7/3% 
^75376^7 4 3J73773 v )fti<i'ii<p 4733 57® 7373 s nvlwcg ‘6c er/*t * 7*7373 -yfSn 37737737 ‘W*/‘ 
(kwt< 37 35 s ® 5775/ TTW 37575773/®? ®77?3 5J??3 =f3 fc ®/3 

C’^ffgra^ *777? 377 / ‘0757737 7*73773’ vifoF *tfe (High Energy ) C*tlf^s 573 Z?/®? ?nr*tf& 
(Low Energy ) 3 D 3=f Vft’hw 37*7 3733 3*73 7=7737 3777*7/ 3^537® fomffl 

©537737 ®7%T=7? 375373=7 3537® *7773 43? 43 7*7573? 43557=7 5757=7 3^73 c? /3=37#T 
®7© ®3*?/% 3537® 37W 53 / 
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fe ? -(£8 

“ <3 (y vftrw) ziffi (a m-fam to 3#toh fej 

ami ifitot ww r (^oN(?j 

— OT W? ^ 2 ^ ti^fRti Wfayilvit 'Sftfwlsffe^ %f*t! ( Cosm ic ray Ji TO? 

&IMfi<P ifftcfl *T1U5 W? 3^0 vim *pfa J? tffit Efivffs W? 

0i£ Bfl/ig, Wi$cw e ! 4?? ‘TO7-£? ?7?’-4? tfTO WPff? TO0 fistffa* 
‘S^wm 9 (Highly Energetic ) ?mJ*ffa? a% Wf*tJ Sw ?TO fife 

<//co£? / ?j% 3/jf ?$£«7 W3 yhwhifi* ??TO (Nuclear 

Collisions ) Srfc *WS jtffl ft « WJ# ^ w(7* *Prtf #fa/? « <fr*ff3#vs / 
cm 7 ?- Positive pion, Negative pion, Neutral pion, Gamma ray , Electron, Positron, 

Nucleus of Atoms, Neutron, Proton, Neutrino, Muon « A/i/i-Mhoa ?«///? / ®7?- 
^®/pra WTO TO? W# «V9jf/W 4 3R55f ^7 4 Iff fag 4<fi tfTO 

fatif ^ 9 p$1 9 f+! <P57C? TO I £??/£? ytycvti CW C^t I 
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44 mm m m 3tm fif-vfv ?wc4) Sjfe sro to t ” (msm) 

— tf?OT 31$3QFT3 <s?OT TO 3 ? fifctifiv Low Energy panicles Cosmic ray * 

4* ftp* ^ 'mxftffifa' wm frro w/w 3 ^ §??to «&*/ 4<ra Highly 
Energetic Cosmic ray -43 3 prfsfc <?l4<p<ni 9 t Ground Base Optical Telescope fi&ti 33P& 
met i '*(1313 Highly Energetic Cosmic ray foil WRIT ' Particles Detector ’ 43 

3t3K3 3133 3°3f3t£33 w/f*» 3*JFt 3C3 ntfici 33]f3V3*3 4t 

IWW TOfr? f^spr TO7OT ffl/f<?/eri c* ^fir TO KTO / f*TO Big Bang ' TO 
%TO*f-t, W 4? tf5W (TO OCT 33JWC33 3133C3 *FF C*lf5 TO TOS ^tf/?TO TO 
Sw/ftw TOJT? TO? TOS $5mfC3 ^3131 3P3F5 3^3 3jC3 31 1 W543 33}E$t 3$3 3^ V33V 
?'63$<Z[$ I 
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" fcft wm w m*t m itm w ^us frm 3 ? mi w *sw*r 
?? 4 ?? w % www 37 r (vs g z) 

— ^rT^Sffe^ WK*! R'Seh vffi -vl<f*v*m « SsW'a/s ^SWuj/s/ R(s;i &ic< Spny mS 
C*lfilCflC% CQ $$ ^MJ %H WC'S 9 lflPI1 t f Tfl'I'S ' 6 ? *ilci •Jt I *1*1$ 

vgfatft v tfky c kc i i srm *tfe, c'tvsr&mi ms. w«f fircn vf& (bm) m 
'STc? ?rf?« mi s#r cftFi <?r*tuo *rtfi% m 3 *ife e imfimi $*£%& i $$ m 
crrm *m e t wi\ faiwH *tfe o *m w?*f mg cmfmm mm 

(Wave ) $<n mntm ctfpm caffim cm $m $m rfz m m$ mwm 

s yfifc* mm $fau5 *ifimt c t firm ?<am m*nrt <$cm a^tus *tfcrt 'mum b$fifc* 
fimm *tfe « ^wur wj*tj mm mv vfw 'zffom m m m, ^mc^ mpv &$- 
m$t$i<t> wffm mi m cm yfeus? 
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fd 37 -(fir 

“ csmt fa vr&r&v mm e yfifati (smfavw fern) 437 ? cm (wy% ¥5 ar??7 

fa$Z ?;?/? facs 57?, ?7?7 fafa 4?*7® myt? faffl fafa (^m Stm) utmHvt ?^2® 
<#?/” (SoSStr) 

— v yfmR *m ‘zm-ttfti’ (X-Ray) cm m$i osisffawm *tfkmt 4?7>s c*rf*t 
®m$i T*am mm (Visible light) tvlfa' vfam *tfm 57?2® ‘437-2?- 4? 
‘zvtfa’ rntmt^f. m so,ooo <m*t *tfam*t 3 1 ‘cswfmst wmf*t *tfe m, 
Wt? wl ? 25^-4? 5 cfr» / ®® 2?7i» ?2? i mfe ®?7 Short Wave Lenght J 7 1 *f*f ?2? i 
42® *7/®^ ffasm cm? ?72? i fafa$ stm mcfertfuht (Satellite ) 3773727 mtst 

mrmmift ‘ 437 - 2 ? -4? 5*7/?/® fam^tm ms *m msc% 1 mrm 37777 ? m m 
a viPt S 23 ? ‘Ozon ’ t? ??723? mmf mm mpt /? 4/4=v«y 272 ® 777 77 / 7 ^ / 

$2^/3® <5^7 3S2® WpIT 4® 57?W ^7-t ^ ®272?=7 / 42® ef/TYPT ®37? fa m$ ? 


www.amarboi.org 


iOvb 



y; cr<to*-‘ xc^'t u ^ ; <;^' 
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lzz<*) <r <fo?Y. i .v <• <7 r<f*?<f' i,v»*’7 <? S^vf. f ^.-’ r < 
I : r : i A? ) 


'. 0 f . ' -. T 

^ *r v o y ) £ <?• * £ <z- ^y *. ’ c 

--- <£Xy- Vssr^.v c^i y'fri **')-'c. : '** , 'i £*>'v '<.'1$ $y: r 

*y vr^ <rj» .■;<?. b:*f& 3T.T';>< 

'<*w,v o <: { * ! j U'hra -Violet Ra \) ?':s*;<i ~ $?: <?..;<;* 

a <;6 <?;<?■!■:*}'<: isi; A'Tm ^rr< a^kx?; <•<:« 

£?i<t gyfi'&vrtz r<PK*yn *nv <fr 7 ^<? w< 

(Rad Union ) T 7 * Bi i> lump, (iam nm-Rax hurst, Stars 

t ' Ti; *A ), Supar Soy a <y^m fezirW), HI a ok Hole ($JJ<fi :'3>\j. .Vt’»//'u// .V/i// 
I'ss/A / *A>-Tf v,v> *;« ^ a*»7 5 'tw- vr-r 7 . <r.yp 


www.amarboi.org 







r r 

yV<y 

r 

'? \ 'z 

f V ■'. -,-y ■- 

✓t . ^' y 

C fj 

'5 l > : v 

% - 

i T.""> < 

j’*-' j 

SI 

- 1 

;v7 

i 

y’Ty- 

r r r 

. ■ ” V 

c , 

\ S. 

V 

/ 

l 

l 

i 

M m,‘ r V 
* t 

~m. tr- 

S- 1 # .; 

'-'I'? f.S'u 

/ < : ! .’ ." 

:' / 

c- ' <*. 

' ■ * - V '<r 

/7’/u 

r i t / 

A 1 ,-;. 

i , 

- 

'• '-■' V' y 

y _ 

r 

Z'< 

J ’ J 

' i y ’ 

^ / 

/■ ;ru /■£•(/ - 

A’ i/ v - 


r ■-' r 

"w ^ 

r 

y 

< ' w, 'I 

s 'y ■ 

/ 

\: <"a 

t’7- 


' ■< y y 


->■>• 




/■ ^ 


_ 











C, < > ' 

~<7 

?.y 

; y 

r Vy 

y i 

^ • 

f :£ -•/ / 

' ’ r U r l (( ■ 

■ A u v 

t- V 

V- “ 

' •:z v 

> 

* * 


y >• y. r 

- y. 

y. y 

‘1F*3 

^'•vr* 

: ’i77- 

f > ■ 

■*". '"ST 

, *s o c'n f7 

<:<; y 

c" 

■ i 3 j- 

r Y ‘SX{; <z„ 


cy- 

<; j. 


l' 

:< yJjy. 

■ye 





r 






• 


w . 



O O 

&*}& > 

w$rf 

yy ;'‘ 

■T?: c' 1 

-I. 

* • 

y yy y ^ <r< 


y/y 


*r . 

y »; 

■yy 

7 ^ r 



r r 

, / 








/■ 





*^S ' • 1 

V»'r5 ; 

i » ’ 

!<£&• 


?> 7* 

a 

ty 4 f < 

x i ■ 

. . ^ 7 \? 

_ 

4 * 1 

7' y i 

r 

•w 

y 

7- <■';;; 

r 


■'*' yv 

7*yi i 

Infra re lI - Ra\ 

r r ' 

■>y, 

f ;~r 

9 1 w »< *. 

^7<- J 

r 

T - pr 

Z> ^ -- 

ye?: 

r^.-' <■ 

y <, 


• • * • 1 

r 

K'Y?< 

: s- 

• >7 

'.>■ c/' 

'^■;< 

<ry* 

y <yy 

f j ■ ' ; > ^ 

y c 7r ' ‘ 
•» » * T 

^yo‘ <yy 

• t * 








_ 









. . 







‘ { y 
— t 

y '/V 

yy?; 

SW ijVrf 

oy > 

r?/ 

£ T y< j^*r/ 

vr*>j 5 


7*7 ^ 

VN^ 

. f O' 

/ 

<T‘?/y i 



3?’^^ 

<?y* 

,•> 

X<? r < ? v; 
<* 

y y. 

? 












www.amarboi.org 


• M 



iotr « ^5^ 



ffa -W 

“ <3 (HitlRil) MSI rtffa a?W (Mpr&m ^ m x t) vffl 

*rmm /” (a s i*v) 

— Mtfaw mw $M? mm va> wm vn*iv cwv w*iv Ss&tsi i Fmwsm cmt 
jp a mw stoj e urn t*m‘ mcv fa$ <mt t ma? fwro mrnifo 3?fjjfw mfaw 

fattH ZtWj KV ’jfimi yim, 'sm ' Radio-Energy ’-? §/? TO 5 # wt i WftcTO MS $& 

cmfamt e tojht zmfamm mi taw an^ mi fam fat fifas %mi ‘Radio 
Wave ’-3 4V stvm ®/% TO^T TO «# a?7CTO *)#? 3TO/ TO ta# 5 ?’ a#P? 
■ \smfnvmn *1# (Z.OM- Energetic) ’F'Jjf f*sm Long Wave-4 MV i Radio 
Energy -S- 9 ^ Mm M0n lean mfs*t VVVlZQ walfitel VSS t>c*K% sjEoftav / 

VtfV 4$ afipff ffag®ZeTKI oilR^h i<f> TO, 3®? *W / ®7? '5^’® 3OT wyS j|5/c«j> 

"ffaB 7 <pw CWl ^fwMW <p/«r ?M / 
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Messenger Particles 


#^NNT 

PHOTON Z-PARTICLE 

L 



GLOUN 



“ Wf 70# fl <?M (TO 3^T%5fJ 4 ?° 3 ^ (Jp/T-S^ ^ tf )W ftlt 

vmnvfF! fimvfw ftfift irtm Wrt ^t <*>fi*///3> ” ( 8 ± ? s oj 

— ^37H fo*? J?p^ to TO /^TO ^ ^ ^ fe*R i?t fam ?%fo( 

fosici &ifi> &ifi> for&n *wwi fiat 4 i$ wr y&wu *rfii>m e Pwf&v :x? *& imn criti 
tott? o«? fom^f to? ww Sw/fr? w rc, $/5 *fe$ «flt 3^%^ 
5f|f/TO flfolti TO*f ^Ifl fif$& Jifiwvlci Qwl$*l / ytfftcil f¥% effort*! ' 

W i 4$ 8$ *ffe ^ m&Pi-Gravitational Force, Stron N clear Force, 

Electromagnetic Force 41\ Weak Force i 4Ufi wly* t wtrt&Pt- 

* Graviton, Gluon, Photon 4i{ W\W tf Z° && Hlyn i&fofQFrt^ < TO Wf/tf 

*#rc cw fipw cnsre towt % *rf?rnm tor rff pfift* *#afw 

^/IS? a/3/«y JfiJ/’ JiQwvftq R qf/c^r ^ TV. ^f! Vffi ? 
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A /.’( a r t';7 

Radimb'i; / •-•? ?:/•. 

e'ir ?/*?' >v^v 


*■ t i * < 

3 's.T ‘^' 7 ” *■>’'/' 

(Stable . 1 , 


r>;v 


/** ✓ 

5 <y i, ir 
^1 ' \ w w 

< 7 ?.^ 7'r?T 


<\S 


x:<$ <'< 3 >tm tvV^. t x r( ' { * *•>"'< y# 

<>sV>7 «:*/ ^v, f ?/-|- *75? ^^f5‘ ;^77 5 77-7/ 

* 'V<^ tT"W. / 37'^ ^7^ ^’ss< 5/M^ ,^^T< <»<^vs Vn^.? 4| 

^ < 

u$zsaz&« : *r+n +sj;<* 4 lt> x y* wy:> yV ^ 

yy *$ zsjfw y* tx <x yvr x<. wb y^- 

S'^O&'Zz'Xf? > j%'X ~£cT$ r O >77; Xffry <*.<^£ cr^T f*.^ , SX A^V 

Xt ; < tir^Xr if^rsj < ^77 <?.]? 
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Tm6 DliSt Cycle tacr g>a»fi of intefstetia? diMundeigoe*. c ’ OO-miHw /eif up to V, rime*, before tu dtftiudStti 


? In diffuse cloufli where gas a 
spars*. the dust is a nrii/ture of 
(Qtt-rr&te grams. carbonaceous 
particles and PAw-iike molecules 


v^H 

mm 

| • 9| 

v ojyn.'.ic 

. , ~ i 

shock fronts 
accelerate the 
gra-ns, causing 

violent cottsiow that shatter the 
crgan< manties The debris be- 
comes the carbonaceous part 
cies and •'ArMike molecules 


y When the oust enters SJL 
a dense oat ( loud, atoms V - 
anc molecules of 9 a*. ad 
here to the cor e-mantte yams 
and form an outer mantle of ice 
The carbonaceous particles and 
PAH-tike moiet utes oho accrete oh 
thecorevnantle graim 


I W?wol*f*fU 

fr^procev^th* 
rtut^UI mth**e 

U/erof 

vgwffiWh-- 

(xjw**r)*te«r 

j[ '.tuT; 


5 Returning to a diffuse cloud, the 
core-mantle gram «s exposed to 
harsher ra&abofl that e v«pc 
rates the <e mantle and further 
processes the organ,/ c material 
lhe*^e!^r stuff/ turns brown 


v \ « 

\ /& 




^ V\ 


1 M »h#<foud contract! 
tokwiastar some of 
the f Ore mantle gians 

dun i to oethet and 
beco f# comet nut tri 

But fh‘ } vast m*£tff|fW 

thedyst*sdf<peiv»<j ♦ 


“ tot*/ (iqfkw) yffi to *tfcff w ?m ©jto p&m) 

— ^ TfFTfa *tT&’ (Radiant Energy) c*ft& TO/ ©?* ?*£? ft?vifnr *flWJ 

to* ^ to*?I- *pw// ^ mtftcw *mnw *tus jfe (Dwj/J 
tot? to*? 5 /#? *f*rt4 ?**/t 4?ro to/?/^? 5 *ifejwt<j v*n fwm mierMfa* w 7 ?^ 

?^ 5 ^ ypf (Dust) ?/ *Pfl4 ^ C M! *$4$ 

' 5 K$t$ fe? TO / 4®tt? TO 3 00 /ifi*w <7^C<7<7 TO7 TO (to TO ZNl*P$ *fQ< 4 b*M 
(Cycle ) <rg jft <5 wpft? o^s<r fwuj filet's 

TO/ W 3^#5f y°rt-UfsfF 5 ftTO TO rOw5/y 

C/n / ,) / ^>£3 fofffjj TO?/ v5/ 0 =f?fV$ *f!$* 7 / 1 

3TOK 5/^Rj'V®W ^TOTO fatfmft ftTO /&/TO ^f)7, TO?/ ®ft?f Bf/t ?/ / 
TO OT TOP? v3T^TO ?*?/« ?f**l c kz*!$ Wife* i 
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w* fav^z ,t ( tv stz^t^i ^ 

r ^tt Vo 


<-^ f 

'' v: 3' 7 : 

V’T* 3? 1 - 


'CvT 

*7"3 

( }o 

? l. S j 

^ ^ w } 




vj 7 ' 7 ' 

7 <;s 

fa ' fa fa 
■ '-*' * * . 

y v 

/V, ■ • 

<r« “ ’ 

r 

r 



— 


< r* 

:• r>* 

J', < -> «< 


0 





0 - 0 ^? ^vV^f oTT^v 


r* r ^ <. 
' ^ v 




< c 4 


5 /^r ^_< 4 t^- fa fa p^tt; farm : (. r 7 fafj&r&z \;<fa -fa% 3777^ ;r O ? 7 V=> ^ 
^ 5 ; >}£<■< Y- <*■'.<> 7~<^7 C ' <■?,■' z : ''vT ^Ti O'*' 777 J^.T? 7 i v T }o s > 77 //);,- s ; > 

£5* <T rjf ' ,f ’7 70 AO ? i^T.^faj ^/) i7 V r } cm V'7 O, 70- 

fa <77 6 fa? 7*7 <7 fat fas y Z^ 0*7 77777 V ’< W*? 7 - fas s^^lfas ?fa< 7 r 7 'f. 7 z* 

Tfa C7fa (MuJ a nr Jesaise ) £ 07 £fa tfa: o ,%ar* ifa <J77 f c^°: 77Z? 

m~' y 7 ‘fa. £ 77^ 77-7 7<7 C! fa; fas <fa 777 77 ' y ‘37**7 ^iV'S 777 777 

’ ' 7. ■* ■ ■* ■ ■ * * " < 

777/1 7 >je l fa ' 77 77 7 J 777 <f.' 7 ‘ sfTs 7 j<F !7 3 T 7 ?'T J]*P <’>!<?>?? 7777 -7 
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fun 

" tfjrm o ugiM kfnz (xzikzv zfx cw ? nkt otfnzz «! •• ^7 zfpzw zm$?u ^ 

C<un 7 t^ .^r<. 7 T *TS k> p” ( y Q . ? £ ) 

-- v<;a?, r ^f? 577757??? ^1 zi nzjftnft zfys jne *ff$ #ftsj 4 ?? <f 3 #iw 
tkkk v^r ^ gv rr - ^'t fritfS ^Ti. ^i.^7 ykkmyz n<a 


^ #^ 3 T *^Tj UtU’Uvltf 7TZS< \>kr*i< ^7 7^7 vfWI?fc$ C&f ^ * 7 < 

nfezz <yfe*<r kkiz *w 3 jvffzc^tn cwn t sf$ c&fap 

k cr <uvz G i<t> ]r! (/un Czciffrtti (RadhUtini } <u§ <?k?F 37 r ; < 

^T ?7 377 ?T£ &a&$et 3 rf^ 5775 J- UflfacW C^Z* £([&%*]& ' ■ (tt*K5 

wr^n mz k^ zn &&$$*! c<ki kzrz kk <k c f^r^j vikcm 7 ftu fcrtmn w<m 
yzk^y >y^ ~ysl skm nzz zy% znr? ^kz f znz yr : 3^*7 
^ksfk c^z* ( 7 i st&ExsisTz 3k zk<jz nuKW'i zk y?ikwc-n zuynz fim ^7 k p 
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FW*& >’<? :v r?. b~j *r& 


. r, e s- / r 
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5f. s£ vr- r- 


I }; : b i 

£' n~y< uu“Ut <T^<K cr 5 

— ^ r s 

r y 


<yy<yyyi ~^c' ':~v ,r 
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r< j > < ^ t* >* * 


, 


■*:«-* 7 

~ J; - 7"T 

3 , 7 * r^c-v^- 

^77f7 ^v;; 

V. <- f 3 

-<firjyr 

^2f<? 


80' 7-7'>'*?- 

«f“7. 7 


ic 1 Af. 3 :• vs'y’z 


>~jp;z' r ,< i\ : * vr?r^‘ n7<n^- 

>7777 y$~sr+'<* >^7’ <r?^7i f<^V7 yv /vrf >7T Jr , : ~?7 

<ug < 3 ro <?57 ^ 7 ?: y<f*< ^cr or,^ *.f *^7 ^'£s' <rV 5 T 7 :~' 3 TTrT X^?~r; 7^77 r-’Tr <7773 

T^X - £T -7 -jTf ^ J 7 T_ A.T 7 T^ ^TT^U * : r<r^ *- 7 . 7 TT>- 7 <7 ™; f ( /;, ,• 

V <s ^ ^ 

[ uiurw i\ the i tumciu' line ivnnai ( nivu^t i x - ^ r*‘ 77 ^*7 

*VKz y W.. c&*fj (Ji X^; >£7 7 S'V 7 ?c 7^5'^'U £ ^Uz ci ^<? 7 ^ TZ~* 

J77 7 r ;’ ? ^ r^r r 7 77 /^ 37*75' ? 

^ .# * , • i ■ * * 1 j . '«’ * “* 


7^77 
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Visible matter: 1% or less 

(stars, nebulae, etc.) 


matter: 44b 

(intergalactic gas? 
brown dwarfs?) 

Baryonic matter: 54b 

(protons, neutrons, 
atoms, molecules) 


(exotic, unknown particles) 


75d -bbr 

“ M (mx.) ww «ji? (yt erf?) e 'ffoH (iftfat) Mw&r (a s c) 

5si? ®i% amvua, 57wr? ypppm^ e ft# 1 ?) 4?? Sqtfrpfir <ro- 
inif’mfrl $ Mm* mmsm ffiffas isn <av fifirif vim mr (vo s ir) 

mtfkv wr v^s/wm fv&m vs wow mvfcz wj iar <a? wjfvm 

3/^7^/rff ®? 5 a? cr 1 ?^ vjv^s *wrrf? 57 jvifsv fMi &tvftv was ?nF5i 5 ? / ii/t® 

$73 )8oo ?<m --{mi rwa 5 ®? ®37 ?7??®7? ^nanus smfcs m war? $ 7 %?? 

«Nf 5 ^ 5?I J^ rW^ (Mass) vn^*nfsv appTJ ?7t3? 37 OT 5**77 «f^? Jrf/ff®e 
’’tSwtc? %f*r 5?r5 / ‘ 375 ?’ fvsnv § ! «7r? srtih? ®?r 5 ®' 5®? w<?r 

<pscw 3773? 5 W73? as/^cTfl a SJVHKW} OjVV'S fv SMI 

f-rnFr' wjff i sew; ft /3 =j/t *«!W ftft 573 ? 37 ft® 53^7 577733 7 5®43 ®f? 

§* t /|/® am am Sfcs 1 
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Rft cro, fcFTO *TfTOC*t TOstt wh 
TO CTOft CT, TOtTO b^lTO ^RJ W® (Rt, TO «£RS 
WRTO sttfer ’Tt'QTJT TO RT I 2tTO t *ffe’ 

(Energy) to *#*3«f TO TOCS i Wt ^Rtfofto 5 
*lto^ ^ TO 'SRjtof, (Energetic Fine Tuned 
Universe) TO-t i fwt^H Big Bang 

Model cto ctocsr ot, «rra ft ^tor 

(Region) W3 ^ t *fe’ TO (Density) TO Rtof ^fro 
(Fine Tuned) Wat ^s?m CTO <Hfya to wfcs i Cart's CTO 
TO *TTO3 TOW (R^ l 4<t^TO 'SRtto TORTTO TOt^ftfS 

OT TOT to TO RStfTOTT^t >px<xra (Fine Tuned) tost 
TOCS 4TO TOCS TO toR tcTOC*flt «RH TOTO WR 
TOCS i TOT TO#m totft RSttoR TO Back 
Ground Radiation 2.73k. RtfroTO RT*TO 4RS, TOFatoa 

‘COBE’ RTfiftRl^iftsT Rf*TICTO TO^RT wif*t ^tto tolfHt 4 
ftTO TOEat £R H TOR I 

4 TO ‘Standard Model Of Big Bang’ ’iTOTOtft ft^t%TO 
to> TO *TTOR TO (Rto TOT, Rt ‘Pre-Big Bang’ 
TOt 4?# WTTOTCR (Period) W<fa TO i R*Rft TOS, iRR- 
RTt°*t’ (Big Bang) RcTOR *TRRat rto *RlR^lft<l TO io 590 
4TO>tR (10 93 Rigion) TOTO TOT TOT SRTOICR TOST TOR 
RNffa W*f SCTO TO TO sRtfa^a TO^, v©*R i£]R5«?ft (TOT (RRt 
TOKRR 'SRJ ^fTO^jR TO *IC® CR, fRCTOR RTO *35 ^[TO XS 

(Pre Big Bang Era) ^RRTOtCR 1 tto TOMftoa (Torres 
toe®) 1t fto <3 TOlRtart’ (Density And 

Temperature) >RTOlc<t Rffra >prR TO to RTTO i 
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RcTOTO TO TO ?rsps\ ^gftri TTf CTO <n^ TO& 

TOJ CTO fas I 

4*R CTO£ ’s^fftFSfr TO ‘*1%?’ (Density) « ^stTO^t 
(Temperature) ^*fac*f TOst Pic^ri <*><1C^, ‘Big Bang’ 
Rwl<R CTO^; ct iriRcM TO*’ (Beginning) ^sT fas «ffa&t 
TO 'Tt, TOf TO ^'Q ‘Pre-Big Bang’ TOT^tTO %TO faf 

fa% toto TOtfas to toc^ ri wftro wr cro 

*pm <R^ i .TO to TO*’ (Beginning) WR'S ^ CTO^ (71 
*id>c^^ot 3 ,c<) ScJ) i 

TOTO fasifaTO TOR7TTO TOfas TOC5R (71, ‘fat-TOt’f 

facTO 1 # to vto toti far io" 80 ww, -m -g^g 

^ffac’f faFTO’ (Time ‘0’) ^[TO ^ i ^ flj TO CTO 
Rtaft TOR TO^ §twfa» TOff <n ‘TO’ (io' 8 ° CTOS) 4tTO 
4^ ^ ‘roi’-t RcTO'tfa ^iroTOt ^rcfa^ i wrt spfs to 

TO§ TO Mftfs TOT Mttfs TO (71 fa-TOsR’ RcTO^ 
^ifror *to’ «?F ^3¥f CTO C<|R fa* TOt ^rcfa^; (Far From 
Being The Beginning Of Time) *rt ^ITOTO ^rtC^TO 
wftro toi TO ^rt i ^ TOcm’ totoj wto *i[fac‘f 

totto fas ^<r*^% ^r toto faro ^ to to "To, fa® 

wrot c^t ^ <7 t, to cra^ to^ -srp^ tom Rfa*K«t 
fastis fafc faTO TO? f^TJ ftffas fasafCM ^TOTO3 
(Science Fiction) TO ®1fa7T TOM’ (Radiation) CTO ^ 
vi^iRcm ^*lf% TO?C^ I 

^TOR T%R-^ITTO’ (Big Bang) fatTOTO W faj’ TO7I 
TO^fa to?, TOfroR TOt^ ^ facTOcfgfa cTOt fasTO 
'GW'Q fa^r, M° TO'S «J5 TO W TO% i 
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l>tr 'Q 

ct 'Q^' 5 i c f ^rc*r ^n- ‘farin’ (Big 

Bang) ftwhtf W ^5 \5*fa <^hh 4<l ^rgwJ 

J 1C^ x ® 4^ "Sf^t^ R'^C'O <5fcsrf^f, ^rtTTo^ f^«T 

* 0 '®® WRjfliUN I ^©4^, W villi! >0H *rf^ VJ^VD 

wi c^m’ fewi %ri ^ 
■^g ‘ 4 ^ 5 ^’ (Singularity)-^ <ff fcw i ^|5ffcM« 
cw 4 4^ ii^i>ivsj ^ i m Mi^t *wi«ki fwra ^sti 

cm^rflwi^m i 

w®4^j, ^tfcsi wi c«iw ?m w 4^ ^ 

*ff%Rt ^pih c^ft^s'Q *rrc<# i faq?jr& 4^ ^ 1^1 

c%^ ot ^ ^§' 3 rt i o ^r ^m\' ?t 
‘v£l^^’ (Singularity) ^ Ftta i 
*iw§) Rq*ilT> ~sm. 1% ? t-^n° 5 t’ fawNH ^r&ra "5^ 

<k*i >2^$ *nraw<i ^rtwi ^ff^® ^ra 
(TKfFt Jic4tw? ^zp®l (Maximum Curvature), ^ic^lw) 
(Maximum Pressure) *0 >iwlbb 'st^hl 
(Maximum Temperature) Rfjl'st^h i ’Is^o© Rwl-sH 
^ 4 ^n«j to m«i w©t, m 's 

^<|vsH *tfra^K5| 4^ £ <1*flil*ivjti< (Period-4) ftfpfS 

te*ij v3 *m *Fki:°t ^mrfrr® <i^h <&*t ^To 

^zw w^tH ^iR*# 4? «<k>m ta 

4«K? WW^T*t ®Tt« 'SRI 4Ri*t >K<libb ^sf, m 'G 

fijC?tl'StH %f, ^ptt W^lR'SlftM* <|v®V|H 
wmt cwstos c<fm Rt i WT? ^fW%I ^Srf^ ^5R*n^ Black 
hole 

^ (^ftb-^o, ^ooi ^rm) 4 RwQ<mh nasa c^5 

c^mf^m-4 osrTIvsR'Satfl’t't (Astronomers) TO 

^ CT, *fforsFPFrf% ‘CHANDRA X-ray 
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Observatory’ -44 4twi X-ray C45 4j4i>l4 45t4 
4®tet 44t<m44 4twr ^mr Rfa^H-faRi^w ‘4445 c^mm 
<3 ^s 7 TRt*m 44 t<fem 4 454?® r’sr 34 i 'otw^ f^n^nft 
l44-4Tk4’ RwH'f 4&14 44 4fm 4 31ft tv fift«ifvi<^'»it<i 4t 
fewi %, 3t4t ‘4445 C3R’ (Black hole), 41145 C3R 
(Black hole) ^ UR C3R (Black hole) i 414 4°v4T1 4m 
Ooo 141444 3t4 I ^4F® ^ff^ij ^ ^fv3 f^¥ ^®lt 

S^lfiSv® ^c?iC3 i (They may have been as many as 300 
billion Black holes in the entire Sky, when the 
Universe was young, Scientist said at a briefing at 
NASA head quarter) 

441ft ~4tm4 4#?mi4 34 C4, 144-4TR4’ (Big Bang) 
ftwra't 444®t 44t4 445f4t45 Highest Energetic 

Radiation-44 ‘C¥l^f’ (Photon) flowm 4C4J 

4?4£44 (Collision) 4t4TC4 44FT 41445 431^ 44tsf 

^mn 3t4 43lf4V 4W ^ 4441<ire’ (Stable 

Atoms) 3RTW 414 f4fi^4 ^44 4 1 4f4C4t*ft; 41414^ 43ll4CV 
W4T, mTR C3R’ (Black hole) 44 ^rl444 41$% i 

43lf4tV 4 4^3 %4%4 C441t4 414 445 fafatH (44R C^) 
4TRt#4 44T14 C4£4£^4 C441C4 44^ 4f4t4t*t ^OalWt^ 4m 
vsoo RRiiJH tfTT^ C3K44’ (Black hole) 44TI4 4m® 44*4 
W I 4tf® ~4^ag|; 4®m4t4 C4, ^ 445 

4T14TC44 %4* *tf4’ 14C4C3, 4t 3l s 14 J l'»lt4 %1 44T4 C4H <21444 

C4t i 4m ooo RPbh mrt45 C3R’ ^nstti ^sf^a ^rmm 

4% 43tf4tV, 44 %t4 445 43t4f445?Hl 44?, 45Wt^ 

^f%C4 4t C4544 4W-4f^45 4^44414 vB^villBvo 4TC4 I 
4^ 4t4 ^mtW4 RRRfMm 55JT441 ^®1 $44$W4 C5$t 45?TC4t, 

I 
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CT, C<mRrR R'fial^l *q 

W*F Rt£*T >UW»|3)'0|W £f<Ftf*F® « SWING'S ‘fat-TOT 
(Big Bang) ifcfcfr $*br ^|Rr fi®1% ?nwf 

IH-^JTCFR RwM'RtF® ^fS c^ ^T'QTTf ^5T% (Back 
Ground Radiation 2.73k) *.«w '^iR^lfcUl W te 

^ Ifcfar £f%&T «Tf'» I WsS’ra sftn OofE> 
wrcr *rca Big Bang Model-43 «*ri fwr%H Rfo^lw 
*lfNT-fifhrt « 9 r^C^ c f <£R* ?t^ e ft 'blPlul 
(Cosmology) ^sfj 3jm 3fca S^lBw *r< 
‘^eiVOvg ’ (Origin) 33 c^t 4 <fB| ^$r<i 

i 

'sj^rfNfi* ‘Big Bang’ C«fw TrtajT W ^ 3^ «Tf^f 

^iRmr «t<rc ^*'ot5W (Mass) ^ c^\m? fast ‘Big 

Bang’ ftwMc®Rl ^ t% *ltiJR«1? ‘Big Bang’ 
fiwi^ =tt» 4wf^«i ctr «fi wriR wmj 

3m 5 ^ ^3<t R'fl8i^«t e r efsinRw 3WF»tt3 
3R£^© *IK3Rf^ I ^5tOT3 3WJ <K*J<W *l*M'Sk'o 

^rmirR c*r*t ^<h ct, ‘Big Bang’ -43 ^ ^5am 
3JW 3f33R *1% CENT'S f^M*l m^R ^3T ‘Static 
Energy’ 3it3 femR % i m ^ £ R*5*r 

*l%3 f^®3 RsR’Tsf (Fluctuation) ^|ft ^C3 ‘Static Energy’ 
(Rtfc>“lf'®>) ‘’iFo-if^’t.vo’ (Kinetic Energy) 3i3l'3R'a ^3 43?, 
■^sp^ot 3333 ; 3133 3Rt3 43 ; 33^3 C3^sjfi t>r 

SR® 33RC33 ^f& <PC,3 R33 3f%» 3»i)^s 3.C3 4 <p 1I> R^l-^ 
R^O® ^3%© 3£3 ‘43 5 3 5 '?)’ (Singularity) 3T33 3R3 i 3^ 

sm m « vK*\ ^ R^ Jim Rfm’ ^rm % 
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TOF® Rt CTO fromR Rfifol «TOR RETORT 'allR'oM 

rTOt 4TO Rwl^ ‘Big Bang’ TO *fRfs% TO» TO i 
»Sf rv^j TOt ‘Big Bang’ ct* fRC# TOCR (TO 

fRCR%RR, fas £ RcTOTO^ R^ffaTO TO ^ (Beginning) 
%TO^ ftfa* RRI?® CbCtlCfeR 4TO iTO-RJRTO *$3 CTO faf 
f^R TOR vi H c\o FRfR, TORR TO*^T ^vRjlCTO RTOffsi 
^R'o|f>ffDc'® fwf% IrvSUC'H CTOCR RTOfCR TOR sJTOTOft 

TOT< fasR^t 's ‘RjR 5 CTO’ trolw (Expert) fas IttRR ^fa?R’ 
TO^R TOTH'S! I fafi ‘R’t-^Jt^’^ TO* RRR fafCR wftTO TO 

TOR, ‘What’s North after the North Pole’ (^3R crto 
TO ^3R TOT® faf* TO^ fa?), ‘Nothing happend before 
the Big Bang’ (faR-TOKR-R TO* faf$ TOSfR) i IrR-TORR’ 
TO^. TOTOfCR «?F (The Big Bang, the idea goes, was the 
ultimate beginning), TORI’ <4TO TOPHI’ (Time and 
Space) 4<t <1? cTO^ TO^fiTO toc^ i ^r®4R, 4<r ‘<$f <nro® 
fa|t CRt (There was no before) i TO RtCR TOR CTO 
TOTOR fasR^fa R<T ftfro RRCRR, R3lfa*fi> feHcf -5^5 
CTO^t TOT «? F TOTO 1 CRRTCR RRT<f, *tfa, faPtiH (Matter, 
Energy, Radiation) 4TO sfTffro CRtfRR 8fi> *1% (The 

basic four forces of nature) RRR faft RttR vjfsi 
TO RTOH TOtel RTTO I CTOJ RrTO TOR CRfat 'BR 5 
4 TO TOlt TOftR CT v^lR^ ^ft TO* fa RC5 Hr (The 

Universe began in the ‘Big Bang’ where everything matter, 
energy, radiation and the forces of nature all come into being at 
the same time. Time also began with the Big Bang. So it is 
meaningless to ask what happend before the Universe was 
bom). 


www.amarboi.org 






fid 7 -to 

" (vfoitfhn) f$ *m $mi fo&fF? w/5'z© (©<f cnz$) y ffc $ v%r$ ^ppm 

$m?” (& % m) 

— SwjIcm utfmfi fmt% 1*12 ffr*M «\*%*y W/3#*' sfp&*t 

L fi$$C'W f (fflfffi Vfftftu < 377^7 I fcfc ‘yfitvq’ 4 <t° i $f$ 9 * 7 *^ $cvt*m 

czfif Ifjffts 5T®^7 $C4CW / 'yfSvq' >t**it<p fit #C<P*f f^3s Rc*ic$ 

*ft <3 c$^ zrffa ‘Big Bang * C$$ diz+<f&? sffiffir? vrffe ©<f %^r 
57 s ? / ^fp4 C$P3 f$% <7^ /ift tiHcti 5H •?/, $($$>1$^ 'Hficw <f\$3//*7 

fitieH Rtf 'Sffi 4 '5ffl>3 e f #tf®W </tf*77?7 3/ C*llci$ C*fTo%l ^V lft$R 

ipsfcf fc'G8l*fj ^©?//<7 £<7W C$IC$Pf *77 C*I, #!$ Sfisfe ^®7<P £<P/W Sf$Pf <P*l<?lQ *77 

^ ?fW /^*/7*f 4 mRcm vm *rf& f 37^5^ /^F2> (tf7?7 I0' n cm ) 

^JC*J GtC'bl vffCQ *77 / 4 t WtfJ ^4^1*1 ' \!>fc<fi f$4c44 wlti'Q *Fok.$ ziwi $41$ ftc*fV 

fimi 
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4 '»!(.<! Oof!> ^' 3 T3 o) foil's ^'GTTfa Ts SffTI d/b ^*?EI 

C«R^5 c^H to-‘ t to’ fasfit’ (Particle 

Physicists)) 'Q ‘Standard Model of Big Bang’ ? tW^ e fR 5 tft 
fttot to fi> tot% ijbvsM *nw « 

^«8|Ih4 ^sipp^ to 4to « i 4P?<t toij ‘^ e rt-*i*ntf 
tol*!)’ (Particle Physicist) ‘fsts fsrQcl c'awf«HJlwt’ (Mr 
Gabriele Venegiano of CERN, The European 
Labratory for Particle Physics near Geneva) tof- 
Rvaai^l fsfg <7m (Mr. Gardon kane, particle 
Physicist at the University of Michigan U.S.A.) 
wra c^t I 

ftg «*rar 

^JHJPR ^-5H ^5?f to i-CVCfe^ CT, ^5 tjb'olM 

mm wtFt ^ 'Big Bang’ torm qmto ^ 

*2^ (The Universe began an 

Unimaginably long time before the Big Bang) i 
to *3% « W t^sm *rc?i tot ^<h ct, ‘Big 

Bang’ to 5 !? 6 ! W (Beginning) tow ^rHjfe 
*ltw *rf; ^ m f«f fWf’ (?rfwt) 

(The Big Bang emerges not as the 
begining but an important turning point in the history 
of the Universe). 

‘ftg c*FT’« ’sfa 'Slwi wtft <rc<H 4 Big Bang ’ 

#i#i’ 

^JMt?’ (The Big Bang is indeed a later stage of 
the Universe) sMlFs ^ c Tt-‘ s> n ? rT<f (Partical 

Physicist) tottont ^T% to?T ct 
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“ w yffifcv (csmi) *m$t *jf? fferr ??, wjgr? cm? vfm (<stcmm) sm $8 
vfrnm!" (&s*o) 

— Sfefim trwW fer W?T fej^ (Panicle Physicist ) fits fs#r esfifmmt at 
ftj-yfij fim ftsUf *nfw Iw few *r#? «w *rwto? 

sfcrt fe»r vmt fmtff fis ffar - 7 *fer ^ aj^spr aw<:<M 

'flig Bang ’ =ffej ajfen? 3^ film a<p smfeym afes a?? a<? Sw *rfe 
«w aww 5/fo W57H fe w fe msft fat& *m w/fe fiwv a«w/« 
fei> rnim* *?*# m*fa $/3>s/a sw *fffe lw / ®t? at wfew arr? 
®wtf?w vi>f<n<t tarn® vfR 3$t « ssf^ v nm vrww& ww/3 *rfe jw? 
®^/*P7 asc^f, few JP feww WJJ 0 jfepr? <Jjfe C*R or^t opffe 
as?ra *wot wr / fe’ ao/rat affer fe ^ 1 
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frsft ^cro, ^tRRt ^rr ^ «£rs ro otot ^r^rr rsrir cetr 

Rmft | cw § 

(i) Standard Big Bang Model ^® WRI RTR ‘^Rm^’ 
(Singularity) ^CES ORtOR ^totR R^a, CRRTtR fafc cto 
CROF wlR totRR fto Rf^RfR w >pRtR RO Rt, (In the 
standard model of the Big Bang the singularity acts 
like a brick wall). (to RfR wt RO cr, 'smttoJR R^sPfTRR 
cro to to^m tom rs tooR to* otwn^, wr^r 

RRlROR RRRO RR^ (Density) 4R?. ^®tRRtmt 
(Temperature) Rto MR RRTCR, Rw 

wtRRot st^to totRf#R’ r^® too Rt 

RTR I ^ OR^-^%51 ^»m V}5^fD-| ‘^Rm^j’ 

(Singularity) i 

(If any body imagine the expansion of the Universe 

9 

runniag back wards like a movie in reverse, The 
Density and Temperature incrase remorselessly until 
they Skyrocket to infinity. This infinite point known 
as a Singularity). 

^ ‘<i)R5?5\*}’ (Singularity) Big Bang Model-M R'MtR 

RRt<f tot%RR (Physicists) WRJ Rv5 wm ^ ROO i CRRRt 
‘i£Rm^’ O RHRt OR, Wftfa 'OIIRIOR RJlRjt, 

tot^t to=#ltoR ‘totR 6Rto’ Rt ‘RtRtRR ^fRRfto 
RftR RtootR >5FU R^tCRtRj RR i (The Singularity tells us 
that our description of the universe €i ns tine theory of 
gravity or general relativity is not applicable in The 
earlist moment of the Universe). oc^-Big Bang 
Model-^ ‘^RJ RRO’ (Time zero) CR ‘^Rm^’ (Singularity) 
^CRO, RT3ER to DORR'S Rto^ RfR^'toR 
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^ toi toi ^Ri'Q rr ‘'tt'QTrm ^r® ^R^t 
sR*fa TOft i ^ Big Bang Models ‘Rwl<H’ ct 
‘toi’ io' 8vs ctw®, ct ^tbrr’ io '°° CTf^fifBRr, sr1% 

^®RR ST#TOf '*R<R<( s*a ^TR:^r 

^Rt?R 'S^R'3 b=1C'©R 5 1, ‘£R I 'H *^RJ R3R’ >^R\ ^RRSl *^RJ 
WtW^’ R ^3TTR 'O’sR CRR ‘file's i*RR5\§’-<£R 

^5^ (Because the Universe still shrinks as Time 
runs backwards but it never reaches zero volume, so 
the Singularity never arises). 

W54H, Rm *tmsf’ (Physicists) fef%fR ‘Big Bang’ 
’KSfite ^sm (Pre- Big Bang-Era) sip ‘TO’ 

^5^, t*R^ <?$ rror TOtf fassR (Physics) ^R*lft 

<RHlM 4R %v5\33 fwR TO*f <5RR TJPIN 5TI^ I 

4tM Standard Model of the Big Bang- 

WT I 

'QRR '«MMvo|«> CTPt t^l W5TH 

CBfnfcfosfihM* ^ (RR WT I RHf, WfiR il^lRttR 
‘’jfl'oop’ (CosmologyR) TO TO 
(Origin of the Universe) c*rPi 'S^vil'Sc.i *W ftsft c^sjf^r 
‘Big Bang Model’ 'Q ^51^ RTMXt f^s 'SfRR’l 37R ossj*! 

R5R ^T® CRR wt RR i 

^m°s c*TRI TO^-‘Big Bang ’ ^ H<rfRC*a ‘w’ Rf, Rn 
"®R ■'JR 4R siR-^fs^l-H RSRff ^ (The Big 

Bang was not the beginning of the Universe, but a 
long prehistory preceded it). 

(O ‘Standard Model of the Big Bang’ <TO> R^TR 

(R SfR io* 5 15 

^RR (Rigion-4) R'o'3’ i ‘Big Bang’ RwW R5t? “'jc^ 
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<r <ts<tzy zr~?z<?' i ?V? or ~ ^ 
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\3 

<HRRR?I (Rigion) ‘*tf^3R’ RR^ (Density) 'Q 
(Temperature) rimm Rto RWT wt R^ra 
RJRf^o % I Wl ^ R\5 tomR RflJ R^fto ^GRR *RW 
RR2J RRRj 'S \oT‘*Tsrt3jT ^RR'G >|i|'»lc<i^. fabler <!R(.^ i 

Rw»t S^viiIUno to# *i>i|i6rM> ^ Rtto 

torc^ i 

RRt ‘Big Bang’-R <JtR RtR ^srfto RRre f|r, «Rt 4 

RJtRRR R# RRtofR CT, ‘Big Bang Pointto WR £Rn<t 
2ft^-2Fsf% RH&tt 4R# ‘^Mto torn *R^m’ (Extra 
Ordinarily Special State) R#^s Ir^’ rtrr Rto RtfRlRl^ 
Rtf^RnR R^ ‘Rwl<l c f’? RtTO toR’efRRtR Rtot Rtf5 i 
‘tom RR^t’ srra to fam ^r tot rr^ <3 wtRRM ^tst^t rrr 
RRRt ^wrr i to ^voviich ‘Big Bang Model’ 4R 'G*R 
«lM4«tmS1 RfspR toltoR 4R?, tot-RR# (Particle 
Physicists) to#*# wt 5 t sRRR RnRR RFsit torn RRto* 

CRtR toa <to RR I CRRRt tffoTRWJt ^|R1 fil^lM RRttoR 
totRR Rsc?t CRRtfa R1R CR *mttot> ‘Big Bang’ Rwl^ 

<JR CRto RTRt-tor « R^Sf viM^N toR tot ^R'aR 

(Evolve ) i *IBf RtoR RtRJSR f5l^ 

to^'tRjpr arts i 

^®RR ‘Big Bang’-R <£R RR 5 3«fovHR> <mwi W 

RRRt ‘tolR ^5R# £ftS ^3RT RtotR MfR-tottRR 4R5 

^RIW £|^R, RT CRRR ^SR^tFot CRtR CRRt RfR Rt I ^TRRto 5 
2fR-2tsfi^<^ <MHisra toR tot ^rtfR r#r^ Rt #to 
WtRtRf& RR^[ (Density) <3 ^atRRMtR (Temperature) RfR 
Wf ^tTRFo RI< ^Faf ^atRtR ‘Big Bang’ tortRFR RR RtotR 
RRtR 'RtRRt RRltotR atm 4RRRR (Rigion-4) RRs§ « 

^tRRtetR ^R*Ht to®t CRR^o CR^atR I 4RR CRt^£ RR^ « 
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v 

vaTTORlR CRRR £fRRR ^ fR*TM R^tfR’Sfll’R WTO'S 

TjtatSR ^55 -stT, \5tw 3J\§)4|>|H ^R RwlRFfa *]J3 f^TO ‘*if^R’ 
^ftRTRlifR io* 0 4RTRRR RR^ « 'atTORt (Density & 
Temperature) RR'eltR <iR5^> 3JR RWt RRR <pc-sif^. c i 1 'RtR '©I 
4WM fRSRtW R^M *TR#R 1 

W^R, ‘Big Bang’ Re^kR Ri>lRtRR ‘'QR 5 ’ (Beginning) RFa 

attRRt 1 Tste wn^ swjfo^i* ^r* 1 

(There would be planty of time before the plank time 

93 

for the Densities and Temperatures in 10 rigions to 
be equalised). 

tstocr ‘at* Ufa? Rt ihtR faro’-R ^ rw% rIrviiw to % 
*i^iRmir srm i& ^rirrr rr^ vs Rfifo ^cr 
rwi R^rra rtcir ^s»rj i 


(o) ‘Standard Model of the Big Bang’ RF® ^flRRt ^Rf^s 
Wl CR, RRlRRf\a « Rffir® io" 9 ® C>lR5fv|'C|<l fiat's t *tfeR 
WTRlRfif’ R*Tt W RRTlR ^ v|^|Rw 

R(Rl» <uu»v©| (Maximum Curvature), J ic<fw> rr^ 
(Maximum Density), « >ic<iTbb vsTTOut (Maximum 
Temperature), Roller's %r 1 

‘Big Bang Model’ -4R CR, 

5RR ^R^t sttfel *£R fR*SR RRtfR 1 ^ 4R^ oR^m % % ^IR7 
CRRR RIR^lR iRRl^RlR %T 4R* CR ^R^f CRCR fRf^ RRifcR 

RtRJCR ^arW'oH (Evolve) R*CR ^3 ^ RRfcR *ra$ ^ 

rcr Rwi^h rH 5 tr r^-mm R^tfR 1 # r*cr 1 

Rf^j R*Rt sm ‘Big Bang’-CR 4RR wlRRt R^RTR RRfcR 4R* 
ri>r ^icrtf® '5r^®tr 5 r rr^I i wir cRf*i s^iIrm) 


rce^ cr, IrR- rtRR’ to 15 ^pr®s^ t '#®RR c t’ (Inflation) crcr 


‘R^RRlRCR’ (Ex 
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>v$o ^PTSJH, ’Q 



‘‘roms^ <3 *[fifffc5 (Tim mtfimi fopfa #$$m (wq&ri q%? t Ijfc 

5Rjj TO7?77 3W^ TO, fay lw gfv TOM ®*t/^ ^7 UR 

vzk$) l” (x t )o(t) 

— ?TOH 5?? jp 1 ^ % <i?t faw 'yunfaffi' <w 

4*5 m*t ftjOT'CT' 37 /w? yqfkw yrfcvft fcvf&u 4«7tto *rfap & 10 9 - 

region M ®W/?W w ^7 / Boomerang tf Maxima 3Wf ti^zCOBE Saliltile 
4? 57797F7 70^ reg/fln 4 ^7*737737 CV 3<f«/o/c< </n/\s ft^fysS ^Tf&z 

M WlfclW *TO #3779 TO 5 ? C?7, Big Bang a/3/fov/<79 #lfa/W 

mtftnft *&!-$ *ff®$ wj tf toto w #f#7 / m 4$ w 

7/3 3fT5>7 *77, #/S>/? $*TfiFTQ •rfS’fl vwvj ^St^PffUff fiwf'StyH 9/<pc\s/ 1 ^< 7 /® 

Big Bang is not the beginning, but a later stage or turning point in the 
Universe. 3737*7 ^k*p WRt <3 9 ff'djrfa ^7 7 Sf 4^7 *($ ? 
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(Now we see the Big Bang in a new light It was 
the time of transition from inflation to the expansion 
we see around us today). 

%t <?$ CT ‘Big Bang’ t^teMw-WaT 
(Curvature), ^obTSTterf (Temperature) <3 (Density) 

^srj ‘‘T=q1rrf^ (Pre- 

Arrangement Stage) ^tuf^n® 

fsfaror ‘Big Bang’ RwH'tW £R^s ^Rt 1 
^©tt, ‘Big Bang’ W ^ 

(So the 

Big Bang emerges not as the beginning but an 
important turning point in the history of Universe). 
(8)‘^s c tMirnsf 1453^1 (Particle Physicists) Pi^N 
^prtft %T3SH’ (Electron) ‘*lfSnaST’ 

(Positron) « ‘C¥T^’ (Photon) ^ 
w*T\®T<t *lf^’ (Kinetic Energy) ^r© *n® ^ 

JT© ^5|%^ =Tf® 'artf^s ^31 3TtW I *F£=T *l^lR“<f ^3<S ‘^'QTTft 

(7^31 ^ I *PG°1 WU ^ I i3'*ltS ; T 

^®g ^ 

sitW I ^fav® f^fviC'3 

‘Strong Electric Field’ ^1#® «T ^ 1 ^TRH && 
Electric Field ^SHI s$&s I’ 

(Gravitational force field) I'sti '®kc er R C^«T fiW? 

(According to the particle physicists, particles such as 
electron, positron, and photons are conjured into 
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existance from energy by fluctuations in the geometry 
of space, as a result the Universe gradually warms up. 
This is where quantum physics come into play. Jast as 
strong electric fields can creat electron positron pairs, 
strongly varying gravitational field lead to quantum 
production of all shorts of particles). 

‘Standard Big 

Bang Picture’ RIGA'S Oi^Tt (RGs (PRTKR 

(Inflation) C*m 4^«rl'§l»l ft 

^ rwIVi ^53 'Q ^c?rf^T (This can be contrasted 
with the standard Big Bang picture in which the 
particles are produced and heated up after the end of 
inflation). 

R 5C T1 'PfN (Particle Physicists) 

^IJlspnf 4 ^tt ^ ^5RJ SC% CT, 

‘Big Bang’ fawfo't R&m 

t WRR c 1's?Pi'i> ^sp^nat 'Q CU^’’ (Gravitational 
Fluctuation and Waves) tw ft®T i (Tft ^P 5 f'sl 'S 

‘ Isif® *lfV (Static Energy) ‘ 5 tf^ x t%’ (Kinetic 
Energy)-^ W 5 *! haste's ^ ’fwtfus TJspq'aR 

(Kinetic Energy) « ‘OTfibf 

^ifc •rofra «r*f sc* * ‘R*mwhstftvs 

WF5T « o&’ wpph ct*W csfw? ^ce^-w, WRR 
RSRR Rsrfsf ® jfk (String) Rl^te’ 'SRprtft stTffbp 

tinted <n?K ^ 5C iT 5 P3^ w wi sc$ «rn^, woln 

RHRt Rtj’ wra <item*i<i f%f% ^ w 
sttW i TO RfWf TO 

(Atom) CTO *ffiW TO i (According to the 
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i'S'O 


ISMUQNVBUS 



Tfe? -*to 

“ firm 4F5 fim*fc aform afava *rf® mr$ mmwa zp u ” (so gw) 

— ‘Big Bang Model’ *tl4*HW fimfcns mm fimfitm mj ^m-Big Bang 
cacv iw? ’p’ff vrfcmn r (Inflation ) coup mspnaa 

(Expansion ) i ms) mfrl *rr$ 0COffi%l afijtafips 

t myf aSm 4&I fwshr *im (Secondary Stage ) mt t frm *lffra WfW 
Big Bang fajfi ca mfisus 10 n cm. Ota aafca tOtacwi 

<7$ sfcf® fR* Owfiffi-t silv Oafil (Primary SlageJ ' fswrK«M $RJ 
m*ifem 3% ^nw^. fimfit mu arm mj mrmte mean 
cm ? r favmmtft afifctfirs macm, cm mrzr mfornm wt am m$a firna 
firm mwa £tva $*tf%fisi4 Uma area cm fireamjfcv area t 


l 


* 
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string theory the fundamental particles of nature are 
impossibly tiny ‘string’ vibrating in a space of nine 
diamensions with all but three diamensions ‘Rolled 
up’ smaller than the atoms.) 

^ (.*nfa<i> ^ c tH toj 

""^RR '5?(3«1'a|’ (i£)Ft<p-'Qfa<ii *^|t>\s|<ri RfSRI ^'QTrr?I 

‘-amfSBsr’ (Graviton) W ^ sm vs^sr ^RJ srm 

^ ^®t’ (Gravitational Foree) ^sr <Q?F 

"TO i (One of the fundamental vibration modes turns 
out to be a massless particles that looks Just like the 
hypothetical carrier of the gravitational force the 
‘Graviton’). 

‘Rtfe ^fwi W (Static Energy)-!^ 

c*ilPi<p : ” 5 RR (One of the 

fundamental vibration modes) RfejR w fRR 

‘siJlfaiR’ to TO^ifoa ^r’ 

(Gravitlational Force) ^ TO RTPR 'Q 

(Fluctuations and Waves) RRTO Hf^lFnV ’II's-iRk's 

*t%#o to i 'Q iii>i«R cu^r? toc 6 !- 

^ c^u’ (Strong Electric Field) TO 

‘C^M^R crPmcV (Quantum Machine) Rf^RToRR 

?pRpt ^jft toi im \ wi to %*rasK 

‘RfsoFt’ RPR 5 'flj ^ s f®R 5 t Corf'S 'Q ‘c.<p|J5«i’ $,(.<! 

RfroTO to c^rri i 

4TO i£Rsfc R5 '5iwra fiRjf TO ‘ S TTC^ (R, ‘tfwtfr «1PM» 

^r ft %r? 4<i ^rmr wnsre 

CTOR fro (R^t RTOt I 
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wtrot csrfBt tor *w\h> ^Pwiii ct, fiasiw* *[fe 
^ WRTO '©STO 1^*1%’ (Static Energy) sto 
%r i TO^c® (Tit ^Statie Energy) ‘‘ 5 tfTOto®’ 

(Kinetic Energy) <1%#® w ^ TOfal TOtTO sttam 
*rrc R^tvo to- to?, *rawt ‘Big 

Bang’ >i^lfiwM e t sto ^ TOfaTO ^Ftt ^ra i i£$ c^rfR 
TOtto TOtaro csspt-w^ ^ w=t *m tor crtt 
toi srats, to® ^ ^'SbiIh^'oiw %f® ^®cto totobi 
wr^rrw am ic-oo 15 $ to toth w 1$m ^ 

TOtotBl £pf® tott'QM v»«fj wtroro 

CTOTOJ TO® TOR i TO ‘Pre-Big Bang Era’ TO CTO TOfra « 
TO?TO «raf% Rto ‘Big Bang’ rTO TO^Tt <ff<JTO <£W 
<i>c<ffs=i (^rstrw’ to ^7 ^fro ^to sttors, *mr TOTOr® 
tor%ro i£rc>f c*ffcsts) «i to^ i 4TO 
^rrsrm wrtTOTORs c*rto^ to tori i 

‘Pre-Big Bang Scenario’-C® C3 £f^® TO^» to TO^ 
TOR, TO ’tfR'lto® ^ TO^TO Tj*tj-Wj*tj ^®TTO ^STO TO# 
trox?®(jO' 33 cm.)w to TOTO^ *$rt TO 
tomtTO mwi TOTOsrrot: c t sto tos wro? ton 
TOto to tots, TOTOf 4TO ot frotro cto TOfcro ^s«tl 

TOTO TO>M>IH tot%TO <m<1j ^t®T <TO C5tr TOf| I 

tot-TOftsf R'sal^l (Particle Physicist) #f§ ferQ^ 
(rotomRf-<t ws sfwflfa TOto TOrr-tto ^sttor>? 
vaj^t %- t^o, TO ‘f^tof^’ (Static’ 

Energy)-?® i ^TOfro<# % tet 4TO TOTOTO 

<jto®I (Very Low Curvature) I TOft <K<H 
CT 4$ TOTOTO Wsf cto^ TOtTOsf %f TO I ^TOfTO# 
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“ w cm 4 it mm m* orcft ®rt ^ ?mr ( 6 1 <joj 

— w feR fef mv<wH ***11 *fwf*P fmi$m mj ^iw$ ^rtfi? f$fc*ffa *rfe (Static 
Energy ) mffis ^CV tfEsJf&tv (Kinetic Energy) *14<ivflv 

4f*tn ftm wvfm *jf$ m 1 fgf&fct *tfe f *ffwu$ <$*rm srj ^fk^ 

(G ravitational Fluctuation) srjftf -if&i*> %nrfw*f i mt C*ft s®*r$T 
(Fluctuation ) ijfkl mi wtOf ?C5% '$*fi> ca/7ft<p mm W®' (One of the F undent ental 
Vibration mode), cn "TO wm *rmc* *tfi* cm t&r mi cm m^t i mt 
fumw ®R 7 cfift* **f*& *( ^ 4 *m gbi vm 

*v* c%t* vjfc *rfer® (wm* ^'-4) mm ’ mrW 1 m srm « stfbfwm 

wtfw *rifc mfm' ^77 kb 01*1* ^9 m 4 fm m 1 *%**&' limm' 

m* cm mm m§ f*?“ 
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f&§ -W 

‘fw fiw*fa <r$m* i fos Strike fairf) r (w s io$) 

—fam fart «v4vm String Theory fi&FiFP y*t-$ 9 tm*it <kz ^rjn'3 4Wt 4fitm 
Rchc% i siofiv fcmft fi ot*7 R*h<i<i ^jacs <mcvs ^rt‘ 
fmjfi otj< Rww w «?»/« ^ v r^t v Pr 1 4$ mft vfs String (wr) 

QZ*n vgypy > 3 mrym rffefc® ofi> % fortzm ot fi 0 bfc f®t% <ot ^*ifs 

WFP i Ft vtoFt oftfirv "ww ww ct ^rcs film atf/SP-v, (Graviton ) *hnp ’ww^ti 

#^57 :j/t 537 / TOT (flf #fa7<7 377<77OT ^7’ WWRW =OT Wlfitfat*. * W+fhl 

mrntv yffom csm i fmn 4 ?? *tmj *Fi*tj$ *ifcp <wf 

•sM^r *rtFP i 4filFI ypTFR ft? 
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l«b- •$4'aiH, <Q 



“vmt w wt wm ww $mfo m it i yi%% wwmw « wmmtftr (a % w) 

—'amznr zftus wfc v$rRw puifa i w (Magnetic Field)- extent to, it 

HFrflk un? (Fluctuation ) mrcy ^/l c^s <3 *m 

sm^rsw s&tFt jv fojjfvv csflm (Electric Field) stPjvR vv> 1 wr Quantum 
Machine ifov Production =m st<mtm m Electron, Positron •e 
Photon vfaptqp® snfcsR iSw 1 >nvs iwfii ettmfafifat « *tfe a??? vwvfw 

qjfvfa Sfpsrsft miFI ftfcsftti &3@ / 

f-ww tfifl fom *rzf*it ■fww 5^7% fm-mtn <nii *if&ps 

?m nr, 4 *ma vzmns urn « mmn*rrft ^ iqnt *tr*$ <zm i&r 1 vfa 
mens n*mfkv cn?r cmnt $m m^tunr 1 
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fas -H 

<3 yfiffi (W Vftfatfij) •H!?lli><1 /” ivstf) 

— 2^ 3f=a# zW=7 Z? 5 ? f^Z5 ejf jr ?lfa?!l<i 

vrrfw ©w fkpiz? dj?# fafa*tfi&w (Static Energy) mr& m c*r 
mifum cwmi'Q <m/ 5 «j i oftfav mfa' ws 

<7 IWl °TfZ*1 ifl^v *7®7-^7 <PC?7 5i/*/ 5^ Sci / ifl£vs *J*7’ ^/S ^C#/ 

^nfaifmi csm wm>vK 4 mmst i wm vm&w w, (frjjfav 
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)8oo <rs?n! yfaffcrfk? mfas wzz$ i famfS mm w fa? 
'srffaiz mi cmi m fa? 37 © ^*it wi ^tsj *mt*r 5 , v<w ^‘‘pps i *m 
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www.amarboi.org 



<I?RtRlR wrrr ^ ^r^r 

^TfRRR RRtfs WR ^aR Rt I 

R$ (RfR f®fo ^Ig 5 CR^TR CR,i£|<j>fD ‘c^ilf«1<P '” !> RtR 
RRifeR’ (One of the Fundamental Vibrating 
Modes) RtRRR ‘Electric Field’ 'G ‘Quantum 
Production’ ^ WtR 4R?, RttR RKR ^ 
‘Gravitational Classical Fluctuation’ g ‘Waves- 

4R RWtG RTtR<M<R ~RRR G ^ RR l WT 

Rfc>*lf3R RR^j <3 ^IRRM ^JCRR *f5 RRT^R 'G \stRRMR 

CWR R^QTR Rfl> | i£)t RR^IR R^| <t4 RR’ 

(Gravitational Force) c<r»c* 2 a<j fRR> fafa'a 

^R Rf^R G|RR ^R RRR R^tfR 1 ^ R3^t 

(Complite Curvature) «T F» R>tR 4R° CR>FgR fR?R> 

RRRR RRtfc G<F ^CR ^RIR’CR ^ 4R ‘RTfRSR^nRT’R 

(Black hole) ^ R^R i wt R^rr rr’ srr Rf^s 

‘RflRR*’ CRT/5R fRR> GfRtf^s RRFa RRRR 
4R RRfCR RTRsRRMl^ R^fRT#» GRRS RiR RlRSR RRR i 
(T here was an opportunity for classical 
fluctuations to creat region that had a greater 
energy densty than evarage. As is todays 
universe, there fluctuations could become 
pronounced enough to give birth of Black 
hole). RRRR>kR RIfR C3Rtfl> RJtRR CRR> RTfRR^KR 

‘*fflRR>’ (Energy) RRRSRRR RRR RRR rrrrrr 
R tRRR 4R# fR 7 ^ (i o CRg ftg GfR) WfSfRRR 


www.amarboi.org 



>8* ^>tf^ N3 

cto w wi^ 'G ^TTORm 

(io^K.) *t%? Wt*mrf^ f^SfC^ f^? w «Tt CTO3 ^ 

#sc?r *ws <w *m§fus >i^iRcto 

<£ita mm i ^ Rwi^ firm icoo <m$ 

w to wmm <jf§fft rnmrn fm# ‘Big 
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^ sf^s ^ ‘Tff^ et^|<j’ 

mx.^ ‘?rt?> c^ra’ (Black 
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>8^ mft, *ooi rfi, NASA-? 1wt%H ‘Chandra 

X-ray Observatory’ ?ilu> 5 il<ft c?<R> ‘4^- c?’ (X-ray ) fro 

cvsMt 'st^tto? tor <^ cpf^rmr c?, ^fthr? 4t ^tto? 

t*FI<H>lM 4«KI>ft*ll ?ltP C?tR%T ^ fapFH-fafaiR 
‘?lt? 5 C5FT’ (Black hole) ^lf?rsf ^*R??? TOt?? 

?ft 4ft , 8? 5 ^tK f??? ^ C 1C'® ?mt 3?, 'sRM ?=Tt ?t?- R«l<j|t> 

C^Ff’ ‘git? 5 C^FT’ ^rm ‘3JFF C^Ft’ ?l? 7 T\' ? tJt TOl 
Ooo RRhk.'IS 'Q?? f^=T I <P?Ml <P<1C'«'Q mt-f*F5t? I 
fmsat^R? «t?j ^pnft >rc*r mn:? ?f?m^ ifiiFt? 

^tf??> RtRTF *mR2tt$ ^ 4??, 4TOQ arm StsRWRj FvFFF 
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Black Holes once ruled 
universe : astronomers 

WASHINGTON (Rts) March, 200 1. 

ASTRONOMERS looking back in time reported Truesday that 
the early universe was probably dominated by three things: 
“Black holes, black holes and black holes.” 

There may have been as many as 300 billion black holes in the 
entire sky when the universe was young, scientists said at a 
briefing at NASA headquarters. 

Using the orbiting Chandra X-Ray Observatory, astronomers 
focused on the X-Ray glow, a sort of blur in the background of 
images of galaxies, stars and other cosmic features. 

They made what amounts to a “core sample” of the sky, 
looking at a tiny patch of the heavens about one-quarter the 
size of the full moon. They looked very deeply so they “saw” 
objects as they may have appeared 12 billion years ago, or 
when the universe was about one-tenth of its current age. 
“We’re learned that there’s some diversity to these individual 
objects which make up the X-Ray glow, but if you had to name 
the three most important componets, they would be black 
holes, black holes and black holes.” Bruce Margon, an 
astronomy professor at the University of Washington, in 
Seattle, said. 

Astronomers have taken previous “core samples” using the 
Hubble Space Telescope, but that could only “see” things in 
visible light. Chandra takes pictures of objects using the X-Ray 
they emit instead of the light they give off. 

This lets scientists “see” strange phenomena like black holes, 
those giant matter-sucking drains in space that have so much 
gravitational pull that nothing, not even light, can escape. 
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But material swirling around the black holes creates a disk that gives 
off X-rays - extremely faint X-rays because of their extreme distance 
or small size in some cases, but still enough to determine that a black 
hole is probably at the heart of it. The range of black holes includes 
those with the mass of our Sun, all the way up to those super massive 
types with the mass of 100 billion suns. There are also extremely 
exotic star-like objects that are visible in X-rays, including so-called 
buried quasars 

Decades ago, astronomers defined quasars as the acronym for "quasi- 
stellar radio sources” in space. Now quasars are thought to represent 
giant black holes at the center of galaxies. The high energy they 
emit- about 10 trillion times the energy per second as the Sun - 
comes from the force of enormous energy released by matter that 
falls into black holes. 

Buried quasars are those that "hide” from earthly view in the dust 
and gas that light cannot penetrate, according to Riccardo Giacconi, 
President of Asociated universities of Washingto, D.C., and Johns ■ 
Hopkins University in Baltimore. 

These shy quasars can be plainly seen by Chandra, which sees 
through the dust to the X-rays they give off, Giacconi, said. 

The total images of Chandra’s deep views of patches of the northern 
and southern sky look about the same as the night sky would to a 
person looking up. But though the bright dots might look like stars, 
they are in fact the X-rays emitted by galaxies and in many cases 
black holes and their accretion disks. 

In the south the Chandra Deep Field image trainded its instruments 
on the constellation Fomas; in the north, it captured X-ray images of 
an area around the Big Dipper (Ursa Major). 
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mrn-imtm mm fmi*m cmfa rni'smm mu mjcm ?r?#f mrmfmmi m ^ m%m$ 
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physics and this is a big improvement on the standard 
Big Bang’ i 

WPRt ^ (Origin of the 

Universe ) 'ailc'lltHR <i^H R'wIc'R 

^ ct vs«fj 

<iRi^lc< vst wroi >iita Pfc- 

Q)^ftPt ^^^(Static Energy) •R'S'i 
(Cool) i 

(c^) (Static Energy)-^ W'SC?] ^ 

c»nRi<p (One of the fundamental vibration 

modes) taRTP^fa ^3TIBI rtM^p'oIM “W^Pst’ (^f^-'sf^ wt- 
wf) ^1% ‘ 5 tf^*ff% 5 ’ (Kinetic Energy) -t's W 5 *! hash's ^ i 

(o) <m*R (Fluctuation) Vtf^r’ 

(Graviton) RFR* 'SW ; T^J 

^RR (Gravitational Force) ^Rt i w I 
<r?r’ >k.<iTw> spmR ‘*tfe*t%’ 

t^Pf^ (RtR 5 ^ 2 F®t (Curvature) «Tf» i 
(8)aR^ W?I (Kinetic Energy) ‘Wof 

(Curvature) e il'»<i s lRi RTRR 5 ‘Gravitational Classical 
Fluctuations ^ Waves’ -aR ^t: c t ^7 c**Kai<i$ 

(Strong Electric Field) ^iR'ah Rti> i 
(<Q ‘Strong Electric Field’ WR am ^ttSRf ^5 
CTpR’ (Quantum Machine) RfaRt ^ 

(Kinetic Energy) c ^ RJW ^ 
(Electron-Positron) csftts 'S 4 c<pfOi’ (Photon) Rfsr^P ^ 

Rt i 

('b) sR«T ‘^T*tTfR 5 ^ c t Rt?R’ (Gravitational Force) 

'“ifet W (Curvature) ^cr are?, 
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?TC?? W (Proton) <3 (Neutron) fete 3£? 
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i<N3 finsrfa, 

RS& (Atomic Nuclei) *R»T ^c'® ww i ‘Rps, 
]j^#R to 5 ’ (Electro Magnetic Force) P° Rpf 
to 5 ’ (Weak Nuclear Force) ^P 5 ^w Pi i 

(itf) WP Wl<tv 3 *IP C*fW sm I^T TO (vs, 00,000) 

PP ^P PfRto PP C<TO PPWW ^R TOPI TOITOt 
WWW WI fto vsooo K. CTCT WtP I 4 WH *fRw*f W«$F! 
WTTO ‘wrRRw RvSR’ (Atomic Nuclei) 

(Electron) TOW wRwttw *tm WW P«fP 

ptto tow wt pfl psp’ (Stable Atom) tot w?rcw P 5 
ww 1 cvset&^vsi (Radiation) CPw pR wRwhp *pw 3 W 
PH TO pTO (Dense Fog) *j%f 5 p, ww tow 
(Stable Atoms) W PR WTO wrop WWS pH 
(Gas Cloudy) wwgt « toww ?jR ^w ptR^ wtto ^ ^w 
wm 1 

(i^) 'ai'®SP vPlW WP *tRw WTO £|T?I ‘RRlTH WP’ WTO 

mto wmww wro ^R TOm wrptro w to 'm ^oK .4 
towi W pto WJt*ft ^^’(Gravitational 

Force) PIW pH (Cloudy) WWW Rto TOt w«tt’ 
<TOw pwt#, cwmtwfa, wi, TO, ^WTO Ptow ?jR ^cw 
TOW to* pH *lRw*f p pw 1 

(is) wp WTO cwto wto (wwwt wRwwf) TO ‘iff 
Rfwp w’ (iff 00 cwtR wp), wtotoiR 1 # 2im ^0,000 
Rfwp wrcwtw p pw R^vs Rto psw i wi wtphu 
w® wp» srm vs k. v£i wtwp to i wtRw wmipitot ^R 
^vQTrm wtpwtw wtmp wmw top to* wtPt mtRtp 
‘pi'av$’ vq ‘j^Rvs^’ to pph wro ^cro to wwR i 
topR to top Rvaatw^i wtom pw R'swwra ^piR® 
wimp pp to ptRto?! ‘vhv»^’ (Origin of the 
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Universe) mt ?pr fltotto (Static Energy) mnzn «?f 
' 5 rT^' s> fC , *f ‘jjHl'8'g’ (Cosmology)-^ ‘■'ito'ffvs oi<i^|’ 
(Turning Point) ‘Big Bang’ to wsrR *ttot*t 

ttotm i totm? wmtft to torir> 

ct ^nra ^ w mmwnm m to, <m Rjwrat totto? 

* * * 

■s^ltof^ (Origin of the Universe) wjl?ili><i 

totto ^rn^rfMm *ttotfto ct ^ 

^mt ^*m ^®t torcm? csfct <?Rre Fit i 
0) W5TR ‘toH’ 4t ^ ‘tototto’ (Static 

Energy) <TC*i ct ’■tfto* ctw fto, ct *fto *tort 

CTWt C«RRS? 

- tom to to *Fsr%<i mmrrsto *m aim 
mtfto to, wm vsT ^cb^ i «#i 

^t«Rm ^rfc^ ’srmm 'smttoH ■=to's f^rr 

(Steady State Theory) i *TC? ifc'bct mnm ‘Back Ground 
Radiation 2.73k’ 'm mn?ra *ran^5 tot- 

(Big Bang) £tto&T ®TH5 rrr i *fe«t 

tom to ‘Steady State Theory’ (R 5 

sfWNim ^ ‘Big Bang’ c$ ctct <?m i to 
3FftoH ^IW ‘Big Bang’-^ tor, <4mR to» WHO* 

tofhm to i ?nw attorn rrr ^wsr w 

(Beginning) ^cb^ ‘Big Bang’ 4R?. 4? to to^ <mt (Big 
Bang is the beginning of the Universe, nothing happen 
before the Big Bang) i 
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*<nr 

'aM$Kl tot? *1? tol^t ^RttfS? 4to ?? 

*lifat, ftlHl *3 ^tor^H 4?^ ?e?? c tt 3tta ‘Big Bang’ C? 5 
‘'Q? 5 ’ ‘Beginning’ ftorc? RWte? C?e? f^a RHf3 OstPf? 
4??, RRj^'olW fiRH ?*t? c??te?t? C5^t ?*e?? CT, sfF$ ‘Big 
Bang’ stsfa^Fi^ ?R??$ (Pre-Big Bang Scenario) ^R5t 
^ ?to W ‘’^Rj’ CSfPF ^Rftcm-^P ©Ft ‘Big Bang’ 
©irw^h =rf^» ?5?c® *rts? ?t i 4? w?t c?*t? ‘srt? 5 - 

filsf^R 5 ’ ?*tos sintot i RRTPR b'jto 

4?rt? '8>m»iw^ wmi ^t ^ps ntf? i tot^m?ff ?*n 
?t? ‘to? *Ttft?’ fif?t? tf«RW ^Rf? 'SRJ (Start c?'0?rt? ©t?j) 
*NW t?fto? *$5’ to tw HwUmw’ (Self Starter) 
^[to ?tf% i wr ^ ‘c^pp toto’ ttow *t©; ^to ?tf??, 
©to? «nf^s ?ra?j ©e? site© 1 9 f<m c t (to? ntft ©t? top'll 
?mt?t? ?rtet? OTt^tc® site© 1 
•sto'oiw ©rprat ©nra to ct, «titPRt ‘to’ ^ *ntPRi 
sitors ©?t? 'SRT fifsiFf 4to toto’ (Lighter) to tol¥’ 
(Spark) ©?t i ©r©s*l? £ tol¥’ ?t ‘’fto?’ ©t?Ff 
’tjtpi? to ih? ^pi to ^tog^nsr ^rsrr«rr ^c? site© i 
f© toi RRfpf? ?tft toq 4to ‘©fa ?tf©’ ?t toto*?’. 
sRffa© ©?t? 'SRj'Q «wct ftoito? <i©wi*rt ?nto rr?i 
^ jtfapt ?tf © 1 to ‘Pre-Big Bang’ toft? R?to f©! 4?^ 

?to stttot ^Mfa©, ©rnto© ?? i tof^o ??e?? ©tot 
^to ^fclFf to® 2f«Rtos tot? ‘Big Bang’ 

C«TC© 4©J> toe? C?e© 7RT5 ^C?TCS 4??, PTC? toes. OT, 

‘Big Bang’-4? <£? ?t to ©t ^PTt ‘sttofa 5 ’ (Kinetic 
Energy) ?t ^?©o ‘flfa’to’ (Static Energy) c?e© ?i , TI'3? 
?tto i ©PM to Static Energy-4? Rt*R? c©NT ?to 
c? wr tot? ^??^3 r?? 1 ^ ?? 4?^ c? %^c?? ?it*nra 
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f&H} -br& 

u CvM4 3^3 3 1 $ 3^f( *m tf 3fm$u I ufct3 31$ C3*& f$3j1 Sff- r $ f&V 33<f 

3$C3 31 1 fcfo ms m$$ $33v 3$3ltm r (bSWt) 

'y&SS FfZvt VHJWf W W / ” (W 0 ^ 

13^733 vfaf $331$ &K 3>C3 $ffti *if&$ tw3 $$15 dftfm 3$ 3jC* 7 *rfw '$131315 

C3 3J13<?vlC<! $73 $C& %Rc*> C3$ ^33 C331C31 I $3>N\*I *'£''■■ TOTWf S^T 

3RFjro w 31mm ftm* vf5-v15 31-31 to a?? mf&m yli m- 33 $ cftfii* C3 

$l'sif5 3{$l5v Hfflfm, v57 <f><?£u $$?f $7^ / <w/t> f$3 - ^3 *fft&3 33$ **1*13, 

$3$ 31W1, 4<P f5 $333vf ?jf% l $13 $5l ?jf5 $$313 $3J C3$C3 C3 3t'sl $1313 ut‘$M!3 

sm m3-$fc$frf°33 >jF OT#T ®/ 3 sp 7 ?R 3$K$3 mzv $^5f 

<£$ 3C5% 31 / fia?M W7?C* “JWtf 4^3 37. 31 1 (&3 $vlt$ 

317V3 31 $131% vl ’$131 Wtf er/ftc?/ ftiZ33 TO/Fs / 3^f$s1^ 3Cm 

$ftf33$ 3C3$ Cm3 $Z^U3 ^3 *^vs7’ f3£3C3 c< p C331 CWu 373 i 
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"$<^K <3 

CRR R^RJv3 fiRR RRt^ Rt I «W RRj^'olW ^of cstt 

FffRtR RK^, iRTvoRI *RR «1w« 3RNCR 2Hf® RW ^RJ 
CRIrCR ^TtRR I CRRRt fRSaR *rf%%T 4R?, t^RiRlt ^fpRT WI 
R^ERft ^R?^3 RjRfflat fwR SRtR Rf R5^ 'Sr'SRR fRR'Q 
RRTO «1hSMvsN RWf ‘tf’-vSR RRv3RRrt R^ 

WS I 

^RR-l^RrtRR WfiRRRR ^Rt ^f^tR (RRF® CRRft CR, ^tfR 
^TR^R CR CRCR ’Rif^l'S'olM RsSfH R^tfR^ ^srf%^ *TF» 

RRR, ^ ^CRt ^R J}f§Wl vaRRflR Rt RrlRf’ 

(Highest Energetic Radiation) 4R° wR RfRRlRt ^RRtft 
CRt ^R’ CRCRt fejj f5j[ vatCR 'Q RRHR f^ 1%jJ RR«f ?jft ^CR 
RRffRl^R R^RR RiR R%R R*OT I ^®Rt?> twfRR 

(Static Energy) ^M-^RRR CRRf^s ^ttWR. RtRfR ^RTtfRRR 
^r’ Rt VtCR1R> lt lfs ; ’ (Highest Energetic Radiation)^ 

'RlRR^oR fRR^Rft I (^rR'S RrfRR ©tHN 'SRJ (R^R ‘vRR-^RWR 
RJT^RltR, tRlRSf-i, ‘RffiRt cRtR* ^RfR) 

“va||<j|«lV|^^ nq -s^Rft (vi^lR^) WRRR ^R’-i£l ^StfR^o l” (*8 S 0(t) 
(0 ftftR w § ‘fgft*^’ WfRCR (R, ‘4R# CRlfRR 

”RRR RRif^’ (One of the Fundamental Vibration 
Modes) *R» R^CR RR3*H®t ^1%R RTRRR 1^^*!%’ 

(Static Energy)-^® RlRRv®)'® ^cr ‘Rfo-llV (Kinetic 
Energy)^ RiRI'SR ^3RR ^RfR CRR 4R?, ^»RR CRCRt R^RR 
R^rfR’tf ^ftR tRto Rtf^Wf CRlUl^iU R^Rt «?p Wit, CRt 
‘CRlPlR ~RRR (The Fundamental Vibration 

Mode) fR fl®T? 

^SR - ‘R'&IH’ ~5JM ^0§ RtSRRCR fiRTRRRR^ ^RRtfi^s 
tRRCRR ^R^tRRt RR i volt 1^%*!%’ (Static Energy)-4R 
1^®R ‘S(RR RRI’ ^Hr fRRR CRR fiRR ^RRfRR 
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^37 - hr 

“ ofomc** ft# ^ cwipra ft# <s/fer* r (j 0 ^o$) 

"ftft WT ftf #?£U 3WT, ^f*7 ©J W ^ft ®/ #fl/ W / o 3^ 9j 

— wY/fl/$ '§f*Zff*Tf tifcf 'QJffWl- *#& CVl*iffir*fl& dlfafa ftWw/<«?? Ctflflt^"- 

$c®/a/c<yy ^f m*ww i f&Pi *jfi<i ®tt^ ^ftssrcay 9 ff^dj fatyrtlft *OTR <Ptf/f? 
5fOT ’/OT W/ */fey CWi? ^ ay^f ^?/ ipiar 

*f j $*t*m 4 fey few, w vfeot vfm ferci* t 

tpc*i ft®/#/ 4 / < 4 $ sway c^lfa 4 ? '^i*t*i <pay*/TO < P/^* , f$ 

*ra#? w wftfo w */fey ^ytfa/H ay#w arc few yss/? ^5 03^ 

^/tf - */«£*/ </y/*f/ctf$ ^r/®7-^57^r/*y 4^? 5 fW- 3 fft^ ftw/c* ft? a//c^ c^/*v ftc©n tf# / 
©jf 4^5/, #^®/, WWlfiM 4<T? 4&CW C&&J tfa// 4 /^ 

5/^/=7 ©s ©w jw ^/ / sspfcrm ft??^ to ^ spsto 3 ^ 
*£«•*, ararey / 
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(Scientific Sign) to^s 4TO3 ^psri ?T ~5$m v©T TOT*t 
to^© *ft?W *rt, to ""MW?’ ^ 1 % wm ?^t?to c? 

?f<M'©)'© TO ‘’itofTO’ ? < 1Mil'D TOCS, C? TO 4TO TO 
?ro ?n?to tot? ?w i tot? '©tot'© 4 ?jHi?1t> wr^'Q to 
^'©IM $?^tTO TO# f??®to Vot ?c? to I 

to-^iiw? totto? to?i wto cTOfs c?, 

wtto tomi c?m to > 3’ to»t stm? TOto to 
croc? ?t to wi? ?t wto to >mR>^ 
toi^sh ^rrft ?totoc? TOttto to to*iTOw ?{??!?? 
tow i to ^to ^© to wm *rt ^QTto to ct, TO?g%t 

' Q gffrS »ftoTOV©t (fRi> TO&>IC?? yto "TOt^’ to 

?togHK*iij}t jt TOto TOt? to to? tot ^ (Be) 

<t°lto to’ TO toftfr TO©t TOIfl TOm’ (Highest 
Energetic Radiation)-?! ?c*fi c? TO TOro’ ?t totTOns’ to 

to ?rm toto?’ ?c?r to TOrft <4?i^ <nto c?re ?tt?, 

cto toa? toto -5 to ‘wlto to?? *to’ (The 
Fundamental Vibration Mode) to^lc^ tot’ TO#t TO, 

toiw? tot’ ^*11^ to^ ftoc? toto? ato totctoi 
<t4<M^ % i (gf^s ?Tt»n? TOt^-5 toti to??) i 
‘TOto vsn^m®# 's *jfa% (TOtot?) to to 

??? c?n? to ^rsrr*fT tore yfw?, tot ?t?t? tos’ to? 

tot : 5 $?tTO i” (* s »?) 

aiTO? ^ ^ro? chat's wmi otto c^ito to tor? 

TO 'Q TON ifto^ TOtJ? ?TfTO? | 

^jrot?, vers n? to^- ‘ror-f^H’ TOj_?to « toro 

'stproto TO TOt? TOTOl s^ ‘tot^’-? *pf cto i 

to c^ fWP wftro tovo toc^r ^ 

Sf^sTO 5 TOTO? ?to? ft'SafTO'Q wftTO TO? toM I 
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NS fiRilfiS 4RtR 4R* RWCR 


'-N ^ 

CRtR^ I 

’siM-^Ni 

0) “^mt wiwt^R RMtfi^s 
R#n r*cr Rt, fRM 

WtRt3 . vW^noMM vs 

R^RRra^KT^t r (^ % «\8) 

‘^5fTO >M‘1 ^M N3 >Mv 53|3) r 

o § w) 

‘1%fR RRRR, 

fafR R^sst^t ns RRR^RtR r 

(Oo g £8) 


O) “^tRt *m r^cr Rt 

#»TCR NSff^ 

V3il^(.^ r^crr?” 

(*fc 8 *b) 


“rr, ’{Rffe RRtr^t ^ft 

IrMR RRf ^ RRT, 

ofi^ crrr rrr ^ 1% 

R#RtMR i” (** g ^o) 


«WU?> 

R&lH 

0) RSRtR fWtR R^iRc^R 

5^1 NS V^, -^f^NSvg \3 l£R 

RRM RJtRRi VS3R V3 CRRfR 
^Rf|^ ^RRfli RRtFs R’SR 
I ^ RXtRR^ MW<\ 
^RRR RRtCRfc RT?ltRf CR 
RMRR"RRtCRR RM RsRRn3 

rsrrr rr, cr we 

<MC$, I VSCR ‘Wl^'CR 5 ^Mf*tNS 
WfCM fR^CR RRIrR CRCR 
Rf fRCR^ Wf RCRCR RRM 
<MC$rR Rt^CR W}*tJ CRRR R^tR 
4RR WfR RWtRltR 

RJRMRt I 

O) r^Rmr 

‘^jft’ 4R?, ‘^R’ Rrr 1RCR 
R^st^R RR felR tR^f 

f5R-f*fR CRM'S fRv*t *|ns|Rt<| 
!Ft1%RS|f[> ftR ^RNSg ^^R’ I 

i^'S'S RtM R^Ffs ‘Big 
Bang’, tofcfr RtM RRtft^ 
^CR RR3 £ff%&T CRCR RTR I 
RRtR ^R $5® RMtRtRR 
RtRJCR RRjfRMR 'RlR'»M 
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^8 fd'SIH, 


RVJ 's|$Rt 


tfr, <*w»t, tot 
rat r (^ s *8) 


(«) “rrr RKR*r ctfc*R 

rai^nraR rtr, 4?rr rar€b® 

^ l” (£8 g <2-0) 


“^mH ww^ « <5®% 

S'SMH^'oi v*r?. <rjr 

^r? ^Tsrr«ff prat's ^r 

ra^R >q’, rw Rtw ^r 
^ratram r o g *><0 


«rtw i 

TO IM Iwsfn 

<r 

Vlii.Mf'SR ^SR <rw '"tfeW 
sr^ rstrr? rtto «ww 
Rff^s ^ra *rww Rwi^ffi 
rrrr rajm ^R^priradra ^sra 
rato vriRc^r ^tr ^ wr 

TO^t?TCS I 


(«) toM v£it *RttoR ^ 
^ vRttorara tora 
^r vr«*bIm *rt tot&> i 
rawR rvtcr sftra ^o,ooo 
traf^RR «#u^l 

«flt TO® HRs VI'S 

^tww ‘^T'3 TO CT, 
VRRj^ TOI Rfa io' 8 ° WWW 

sr^ Rwi<K c ra Rs's^ Rtr 
« rf« ra 5 ^ i 

«at io' 8 ° cw *prafi> ^nsg 
vflai »£rasf& prow «rir 

fvrfro to W rasw *ic?r ^®tw 
RRrr to vsR «St 
^ttotw ®^rr to <rcra 

TO*KR ^srRR vsKPJS f^rf^RR 

fto WT TO?T CT to^’ 
TORR nf'QTrf RTR 'sR RSTR 
RRf | Til ^RR vgRT 
ralSRs’-t ra®Tl (Rtfs *fKR | v£)vs 


www.amarboi.org 







S 

^p? (PTft’PR 

?to I 

(8) “RR$ ^nfw, RRt w, (8) w*tr R^^r ^tRm 
tot «« <*R* to »l4R*IHI Tfp5^ RtoI ‘R(R>*llto’ 
R^R 5 'SRf^s i” ((£<{ so) (Static Energy) ^nR RpnR 

3Rp5* «P^t'o FR, C<1C^ 

>rp# %m ^<p 
•tt, to ^^R'q ^ Wr 
“to toto) c^t^rm ^ ^R*ps *rta^ ri i 

^R <*Rto *ttot*r w to ^vog c«p ct >itoMfa 
R^spTRHtottoi” ^ft ^c?p sjfN*! c«P 

(ctisSH) R^PR^PTBP toilers csp* 

.'Sf^lf^ «rf% CT 

b'gPTw Rto Resifw 

RRt*R <> l<lc < 1* i K e P3 vot SpttR'S 
^ I 

(<t) “to <psptiRp<j RrR ((?) R*ps <r*t «»«r«»fi> ‘“pat# 

' 5 rv§H toto 'sfmpo c«P R53R «£$ 

(R'fat) i” (^8 « o>8) ‘jjRvo^’ (Cosmology) 4Rv 

- to, 4t R*Ps^’ Pj^’ (Origin of the 

(Origin of the Universe) Universe) to <R*t ^t*rm 
RRW £1^0 RvoJ RTjRT I ' 5 Tt^ '5T <|j|'G|W' 3 R??*| ^Psp^ 

^srturp ^stRpo ^srijw vitoc*?, i 

'Rl<pM»r©«n 'Q *fRft (Rto^) i R?^ ■»pot^R £p*Pl Rr> 
"toR ^•fl’ ^■'Tsp (PR liR# '5pslt»R 5 J 

mn w to *$&$¥*> w\* c-pr to 

«RH, sRHR v,^(j- -yrpr Tj*eR 'stpR^r 

toeR w Xlto, to* %gt% ‘Back 
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i'b'b 'Q 


WlRR 1 # ^rR TO R^ I 

fil'S^Pivs R>Rf <£®-RfR3l 

^rrt fr©R m\, Rt^t 

Sftfl&JR RR, 2|1'®(.bJS'a RR, ^srfff 
~R*f Rt '4fiw« CRR 

£©r wn^rt r 

(*8 2 V<t) 


“WRRTfR $RR ^tlCRt, 

rktw *w f^f*r r^crr 
^ktr r 

(*8 g OC-) 


Ground Radiation 2.73 k’ 
^Ttfe^tMR RTRRR ‘Big Bang’ 
SlRlf'fto ^3RfR ^fwRR R'tel^l 
«Tfo Riwsm rrrtr ^t crtr 

(RR 4R?, Sf®Rf^ fiffe&T RT® 
R>TR I 

‘Big Bang model’- CRTR 5 
fW|%W SW't R^tRR 
R*>ito stfefRR® ^TCRt’ 
(Radiation) CRTR* rri< 
(Matter) ~$JM, wtRTR 
RRt< CRTRS ^Rt’-R ^*lfe 

rt5t^ sm Rtart cr ^rn^rr 
(^?) RT ‘Radiation’ cRtr*^ 

R£RT^ CR ^RR C<pS 

feR® CRtRT RSRt^R Rt I 
fiNV|Rt4 tR33t%RR RtRRt 
®rW|fe«1 R^rRm £fRR 
RM ®?F (Beginning) ^CR%t 
‘Big Bang’ fawhH CRCR^ i 
rRr-rRrtR rrIr® 
RRfto r^rr w r^ 

Rt feRTR R®RtCR <$CRR ^tfe® 
RlHltCR i£|RR WtR tJR 5 ^ (RRt 
RT I R®RtR Rvtol^M 
RTfRRS RCRRRtR RtRTCR 

‘Rf^vs'AW’ feta ‘TOW’ 


RRCRTO'TR RtRTCR ^HO© R’SFR 
W5R I 
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s 


(Black 

hole), w^^ff *m 

c^rnt wtfe r 

(<Ns S HCt-^) 


W5TR 

stfsHt CT, 

'aUftt'o <»$ *f|flfc*tfe’-5 

R<q|vsr^H %T l <£f 

ir rfet , 5R;sfj i£r^sf& t^R5 

"•ppR larert’ (One of the 
Fundamental Vibration 
Mode!) ^faRl ~m 
s ci<ii<iiR<j 5 'oi(. < i Picul'S 5 <pi4n<^ 

CO ^jt*Rs ^«f35Tvsi? ^ffc ^qr 
‘F»sfc>*ff^’ (Static Energy) 
‘«tf%*lf8»c'®’ (Kinetic 

Energy)-^ ^ i 
(*I) 

(Fluctuation) 

W ‘5W<’ 
(Gravitational force) 

^ca i 
(«t) 

*itwf wm 

^cfaljAst 

(Curvature) «TT® i 
CO Gravitational 

Classical Fluctuation 'a 
Waves- 4? <Hs(.i Strong 
Electric Field ^f% 3$ 


www.amarboi.org 





fiww, « -^r®^ 


ft ^iftBT C*fW ^T 

(’tCWlt •« 

^%T OTW *TT) OT, 

« (W ^|ftHl5) 

ftpRltftsT 'Q^5C2||'0'o|W, 

^©g*ra ^nft (wf^K) Sot* 

>I<I$C<1> (£fF$ fawHt®!? 

’sn*^) ^ <pf^nt ftn^? 

g 'So) 


'®tF© Quantum Particles - 
4 <i ■'siiR'oM sflta 5 1 

(«) -^sFrtwtft «iwppt?i 

«RT^ ^RHR’ 

£jf3Rn w w « ^mian 
(Density and 

Temperature) c*ICo 

9P I 

( 5 ) wi 4*rpm (sm ^o 5 ** 
4*mFra) ^ « ^t*rsrtatf *pfs 1 
(Equalised) WRTH 1 
(O ^OTit’ 

(Gravitational \ force) 
W TStPT VMfeM^o 

‘Black hole’-4<l **t 

<?R | ftft’ ^I%^o ^C?T 'S 

^t*l ^hc*i ^aiR C 9 !^© 

«Tfw 1 

05) Black hole-fi> fsm 
*lte ^R£f 1 lftCT *|TC 
'SJtiTR^T Rfft© TO?f 
fiffa io" 00 C^RJlviU^ 
i*w R-^o© Tgfci cro 1 wr 
■mc^Iw) <ii£j»vo| (Maximum 
Curvature), ^c4tw 
(Maximum Density) 'S 
*ic4lbo ^t^TSTRlR (Maximum 
Temperature) ft^s 
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O) srt^c^ ^srj 
to tor «£R^ 

>l<f«TO TO§ | ” (*8 8 0 ( 2 -) 

- «to, ^»it«Rf, #m*fT 3 , tos 
to* ^ic^i, 'Sfn^T £®*f, 

^ TO^rm 'S’ra totT- 
^ajift ^*rct sro to TOt^’ 

'Sf^ttof? ^5^ 'G JjlUvs^C* 

*nro cto >fc^R^ 
vii^um ctotoj to ^*r^m 

TOC^ I 




vi^^vo *o 

wwb ^nsttorm ^to sfF® 
*tto® b^fifw ^TOPfiRtTO?! 
C 5 * to* *105 I TONG'S 
^ITOR TO TO 

^rtrr^T'Q *hbo® 

«n tro toto *ro to* ^ 

4* 4 * *rto ^t*trom 4* 

t£l* 0 |<)^|i| *RT«f **11 

TO HSjRc 1 ^ 

*f\50® SftG* I 

^tM& ‘Big Bang’-4<I 
*t<r*®t w?$\ cto toth **i 

*ft<R TO* £fR itfoo C*tfc 

<i^<i *rt<j to Trm i 


(*) TOR, ^RR, « 

tor ftoron toiora 

toPfft I C*R to*T <W Raj 
SR'H'GcR] <35^® *fw ‘R'flaH’ 
^ fTOTOTR *|G*I *3 TO 
^TO 4 fto (RG* *tG* I 
TO® =Tt* TO^ ^ (R, 

^l'®->iTOr fif^s R^-fJC<P 

(rr^rj to rr, 5 ^ 
^rm rtptor to*®t 

R|R TO?. fcvbltf'olM ^SRTO <R 

cro trow to to <rot 

RtR I ^*Rt Ht^G’R TOJIG 6 ^ 

froto i 
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(?) tolH<l CTO ^TtRR 

crr* rirr^ to 

crr R®RTR3 
to^RR^ ^tos<i rb- 
SoRlovo <i)R^ £f^\5 R^sjR 

*|r?; f^toit, r^r fR®j-R$R 
Swift's toPRS; i)H<J'SslW 
^R =TB» rr< 

~5JM I Rft 'aRJM'H RU CRW 

R^ ^V33|R<J5 SJ$IM>r$, 

R'SRR \&«R>f|vo R&iMs 
SrriItB rbj ^ srsn%5 «9fj 
RtRt RRto rr, \&kw 
t?R CRW toR ^®T'3 CRR 

f^s rrj i rhr rkr <£ rrr 
'® tRjR S«,crr to^R*^ rrr 

rbr^r cswrcb crr (rrr 
>SRT fwR ^to rkr ^fttt; 
4 *r rsrrr RT% i 4?®t 
RHR'sN gpf® RBTH f^f?® I 


(s) r^rtr ^R*tB 

R'sJ l” ('b % SO) 


rrsB srh cr 
rw’ S^tRt RfRRF® 
RRitoR wrrr r^ wRt 
f^sut r (oi § oo) 


“$*'alM C\a|RlfRRtR 'feHb.f 
toi(R 0®lRltolR £ftolM{.<M 

to> r^u® ^st? cr 
R jf^ (tore *to, cr totR^ 

w^#[ l” (' b % io8) 


^srr, wRreR »£$ RRjtoR \ c i'®'$’ toR ^tbr; ^rbi #r 
tos ‘f^M’ toR<M sitotR ^ crcr ^rtr toft 
‘SrrT-r rtrjcr crstcr prawns to? to 

RRRRtore r^r* ^R rr -KiiH, srm i8oo re r<srr rcr 

^RR R'sRR R'S0|C r i?l RRR £|^[?R® Sjjf'a^ ftc*-? (RRR 

RRRR^tR *re (Rt ^R^ Rrc*I ^[R>tfR's Rvoj 'aRrQc s llCR s '®'SBr=i 
WRBB® (RR RRR WR^s R’JJR R^RtR WRRt CRRre CRRtR S^R 
RSRB ^ f®f%re’ fRRi CRCR 5 4R 5 'Q 'aiF®^ I 


“R®J RRR®, to ^P^s, WfR to? ^ Wj^ff r (i s S Vi) 
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^ii'ou (Micro) 

'5 t*Fs 

fa to ^t, fagtg ^ra; gntggg 

•<M 3 wh?" fcfcg^h) 

“^r f^*i ^ ^ i 

cw (1% ^Ftara "mwi) «m 

^%R^T? fag^W* TRSeT fap $*RJ 

l” (*fcg *o) 

^ggggg to gfaggre afr, fafgt wra ^g (^g fagt ^0 
afe jFfarcgg jTOg^ fafa W ^rtOTt ^t<re ^a* 

gtgi r fa g ^ 

“^f%^r%T fa ^5|%t OTW *Tt (*tcm, *l4cTOt « ^^>)ihH 

^%t OTW *Tt) CT, ^m®^t « ’jf^ft (?W faf*TCt 

% 'qwii^im, « ssitf^ (^mn^) *nftw («ire 

«*w ^tf^FRU'Ri ^rtw) ^fa?n fa*rm?” (^ g ®o) 

“fafa aft jgfamgg ftrerare, ^5 ^a ^) agre fag%, jng 
cgmi ^s r (^ g M 

“^m*trott « *jfa% ^»u ta *tfaj4 ^rt^ «^nai 

^rrirr^-t; i (^ g ^<= 1 ) 

‘>1^*1^ vs «jfa%5 TTfct fag \5pffij (i^pg^sm 


on ^<i>g3l3 ^m^) gtgt tot| ^im*rra i 


*» 


g s»o) 

“regret fa ggrggg ^iwi^l ^ *ffa% 4 ?h c*m fa^Rps, 
^g faga ^at*T faffs ^3, *rfct fafa Wfts 

fa*^ fafa (TOa gf^m) ^vSsMval 3$ffs ^fa *fag |” (^Q g ^b r) - 
‘"Wtj TOffE fafa TO4 »ffa5TO q|<HWifa 'Q ^faffos 
ftl^lfaH) ^fafa ^pftKa TO3 Qsre-^’EraH) • > #^ c t fa?aT 
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fePgRfrg HfgRn) gjgR ^g? f??i, 

gfUST^ fogg ^fj gjgggf gggfcg 4ft ^Rt fo'alR l” (08 g vs) 
‘l^fH WtTRl ItR 'gfrlQa gfR*t <RR 41?, iRt WRt ^S ^fRa 
H 41?, 1RT wm*t l^Fa ^ 41?, RR f%l WWd 

*$ r (^>8 g o 

'Q ^r% ri-ihr jfigng reran 


gtgljggg; RCltKi r^ tggx tgR RtHRa (Micro) ^sR 

W^PT HffimRre) RUt 1R51 (Macro) R^ Rgt PRg 
fo^ln Rffolli R5 i”(^q g to) 

“m imRi c^ifiwf) ^ ciR 3rf» cif^a ifei it 1 

^ <Rl I ClR 3F# Clf^s IT'S f% ?” (M g Ml) 

“f%fi RmRwrr 'Q < 2 ®% (iRfir^i) tin fi?,iT ^*tj 

l^Cl (1RPS t^vlf ^) Rfllt RRR l” (*<* g *<f) 

“Rtl 4% m WfJ RRlP fl?lt HO ^TR^sl jgj7 c»i% 


qfT Hit RiRs ijRtgffl itR tRi Ri ^ frlfe it fegt 

Rfe r (?rri pgfirn 1 ” (^ g 8M 

“£R^sj^ i?ir sm ? m Infig w ifcOT 41^ cvsrsrm 
Rif^a ^ti 1 ” 0 g fcS) 

“Rl^l 11% CRR ifll^H % 1 4R Wtw 1” 


Oo g ^8) 

“^3, iRl! QslRl^ f% ^T I C^Tllt WER^T RR^JJtl CHI 

%rt hRc^r?” (<^ g 

RRIfi^ 4^ lRtlT?S|l ^ 41?, liR^a 41 l%RRt 'Q 
tlWl WlR R'felOR RSfRRl HtlR RRl PSRtRl 

Rhs '4rnr 4H ir Rtohi ijiri R,wm RttuR 1 

2fR i8oo H8?fl <$C1 iRflFSll 4Hlt3 g'tt 1T13R 

WRTTflR’ R-M^lf! "5JR ^ ftftft 1«R 

SaR^^feTW 4ft fttt ‘f^rc^R’ ’fT®R (R, 

WlR ^#s R'SstW^ RTWT ^iR 1 "^ ItfR 
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^8 

fwtR <mcvo cto ^©r r^rtr 'Q RtfRR f^r crir ^rf^© 

Rt ^£R RlRt ^rt?f Rf i ^tRFs ^RfR RR:R ^RTHt’ ^ir 

^ I vol\o ^fvbt^< rr-ririri >11*^^^ wr^r cr fRR*fa ‘<$rrr’ 

RtRR ^*ftRt*tfao «twc^, CRt fRR*fRSJRR faSarfRR 

2|^tR8M STOW RRR RRTRRsRR v©tR RJtRTt sfRtR RRFa fwRRR 

fR?^ to#r ^5i^ *ws. i ^trt rt 

w^'f %i-«mi v3 vf^cff vojtf^^m fw ‘^r^rr?’ <?it 
£|^TR?KRtR RRR RW3 4^ofRR c^ RHrfR i fRRR^ 4RfR£R 
cw ^r^% itffl rrrrtr 'Q ^tr w1t>r £ftom fesi fRtR-t 

valRRRR ^J CRtRRRJ vq RR$r->|<MvstCR ^ TM RtRTCR 

etRN rrr^. R^rfR 1 # ^og^vovoiw t%?rt f^°v^rm ^T%r> RtRR 
(.vo^ft i^R fR^W CR Rfsj rTvoj RRtR ‘R^JTR’ 

crHr^K ^ fsBrr%f vot rt®r^tr ™r§ 

Sck?, I 

WlRRRR R**RM ^TRTRRR 4t RS-lRc-SlR 1 %%s[RRs’ 4R 

rnr wr^r wttfR fe ^*rf^vo Rt wrtorir r%r 

SRR*f Rl RRtR CRtRRRI Rv3RT ^ ^ RTtRTR I volt SfRCRt ^rmt 
^O v^kr^R^ RtafF-TTR 4f*RR RtR v£J^ RRR^Rt© 
^STRRR CTt RTOtR RvSqRHR RRC*lR SiiVIlIU'® vq £tR#Ro 

fRCRRifo rtcr crrtr cstr rrcrt i ^©rro s$f§ rrskivoir 

^TOttR WtRR^t? RHTCR -~Rg RtR ‘«£Rva|M’ 4R° ‘R^H’.^ 

RttRT flR RivoRffR fRvRf vD4fi|<n RivoRtfR Rtf's RtRtR I 
V3RCR ^tff^Ro ^%T? ‘^R^lHR’ Rt^pgtRR ^VIWW W CRtR 
C*fR RW RRt<f RCB^-^rf^ vsforRTt’ WtRTtRR <£lt RRtfRT?$R 

4i<mi« sm ^r&Rm RTtRttR ^rsn^T r^stricrr to 
<ra <«ww ct, wt ^ fm-«mr vq R^eft ^ 

^5RTOR RRR RT f^»RR, C^tR ‘ 5> R#Uo, C^tR «WR Ci^H^ 
Rf c#^f ^rtor ^tfR ^5#^ ifrnR -<^r(Ri ~s&m? ^ 

fR»fH R^RRotvo RRtfRFSlR feRR 'QRR %5 RRTRRI 
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lira iRto W rirr 3 toRRRSR -^vog ft r<tcrr? ^ 
rr%i *fto toprmj rt f% Rtf*ij? 4pa crsr rpr^ 

(Rt CR, ^atPR 'SIlRlHW toR 3 ^«fJ CRto 4PT RRR R^SRR 

^atPR R^R gto ^RtfR 'R^oR RRRft RtoR 

(RtR ^£R Rf, RtPl RtPl RRtoR ^fiRR R'iROR 

%*[ft^ 4R ffi^CR R>l4<M PfW f^W^lf^r? « ^PJ *F5tR | \S*R 
^stpf? ^rt ■’srapt RtRpa pr pi, 'otpR ^ toR’ rr*r fRp 
'3*Rt *ff WRR l to RtR 3 C^R fR^-t; 'RR^R RR I rrr 
R l OT RICT, CR RTCR, CR voll^W, CR R?CR 4R?. CR *1 spot's 
^1% R5Rpa 5R, ^aRR ^5 %R> CRtRR RPi RRPa 3R 

>3’ WR toR RtCR RTCR^ to t^RRfft 'ST RtRR ^ rT®- 
7R RiR to RTCR 3 I 

^ "SRltoR ^it toRR 3 RTTR1<# RRR RRCR R^RtR 

valCRR RTRICR R3R gBT ^RRIR RTf^RR’ fcrflflpaT 

W§R%R ^Fa^ CRCR 3 ^ CRRpa C'Ta | RtoR t|*fJCRtRj 'Q 

^*U tor CR CRRtCRR to CRCR RCRt^ R^tto to 4R 3 
RRR 4 RR5R %f Rt | ’aRR RR*R f%f^ ^TPfR WRR 'Q 

R&CRR toftpa CRtto^tR ^R toRa ^Q toaFSiJ 4RJR 3 ^RRR 
(WlPTt) toRR toStRR to I CRt '5R^t CRCR 3 RRjtot « 

tottotR gfct 4R5 rt3 rtirr:’ to Rr’(r to rr rr 

f?to RRi^ ^RRRPT <iRpfi> MR R%R ctofCRfR RfRJCR ^R 3 
R^ttopR'T Rto RRRatpa RwR'RfPa R^f^to ^R 5 ^ 
ifRiR i]R5 v£)R5 RRPTR R^|^ R^Rstof ^1%R RRJ to R^fto?R 
R^SfRvs 'Q RR^tRPsR t%f%R5, RRiR TR’RtRPf RP5 'gMtfeR I 

wRtRR'f rr^ r 0 ^ rrr to? to to to r^rpt 3 

RRC^r Rtto, RRR ^RR Ra tofPIR toR RRR 4RR ^RPR 3 
fRto ^ RRRS 5 R, CRSPTR fR 3 ^ RRR R^fiRR (to-RtRRt 'Q 
5 HRR c rR RtRJPT RRfPa RRR I RRR RPTR^PTt ^atPR (RtRRRTR 
R^[cf o[Rt^ Rjf^lR | RR% ^Pa ‘RTj*fj’ 4RR (R ftoaPTt 
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t%fR r^iRc^ ^1% 4MW, cr rjhtcr fR*§ ^^fetR ^rjrr 

<KRCfc> 4RS, 4CRR RtfRR*»TCR R*CR RfCRR, ^RJ R>tRG 

4 fRRCR CRRR SsTR (Rt I CRRR R^G CRt I 
*|f$|% RtRR R^GfRtR \»TCRR RCRRRt G 'aldpUhlMR RtRICR Rt ^1 
WtfR^tR <KRC55> 4R?, Rf fRSf 4RCRt ^rrfR^m RRIFa RSFR ^RfR, ^atR 
RRf£-^ ^otCRR Gj^ ^ft^’ opffivs I (RRRT FsP^t'ol RR^R 

f%P 4RRI3 R^tR ‘Rtf I %fR 4 R^RCR ^‘fetCRR ^fwtft 
^GRtR RRsTCR WlfR 3 ^ RSR^R CRtfRRJ R^iR ^RtRtR RtRR 
'JJRMfo ^ ‘RRRta’ f^?Rt ^5 R^FJ^ %R-W[RfRR 

Rsf^’ R**RR5G ^<feR 'G^lfoipi’M WlC^R, ^3R RS R"Rwfa>l 

^s WtC^ -^, i^CRR R'3ilfR\s fRRRR (^1%, R^R, ^RR 3 !^ G 

RfRR%) R^ RRR fR^ RRR RC^ tRfc-Rt^fffSf R^ 

<K*I C^TC^C^S I 

RR|fRC‘<tR CRRRtG 4R# ^RtRRtR Rg'G RfR Rtl^R f^oR GfCRR 
R>CR fRsRl R# Rf^fe ^R 'akC«lG %fR Wf WR*tI^ WHRR I 
^ RR Rfa WtRG R4>l 3 t‘ 1 *l CR* tR SfRRR ^R-WRfRR 3 RS 
Rsf^tRRG’ R^RJ ^o WtRRR R^R t%?RT ^s 

R^fCRIR fRW CRfRCR RtR, ^afRCR ^3 f^fR ^tR RWHR RtRICR 
^Rft^ RICR^R I CR R^tRCR RRR R^RTJfR RtfRR 5 RfwlRRt 'G fRRarR 
^tR ''SrfRRiRJ ^RR# ^ttfoR 4RR ^FfRRJiCR R**#Ra ^CI^ 
CR, RtRR RMRtR C & t RR/RG 4R RlCRt CRRR GfRRR 3#R RRftR 
RtCR Rt I Ri’lfacR Rf^ ^[, RRRta G 1%f%Rvo ^RTRtR RtRR 5 
t 'S|fR'»|'S?j R^PfS R^lR^’ #tR RRR’fCR RRT fRRtf^s RTRRR 
vttR i£)^ ^RRtfRffR 4R^bf&R| RR3I fRRlWRTR I 

RtRRCRtft R^lRcR ‘^f r fj’ flCRCR RfRf^o Rt ^llRsbN 
RSRC^o R^R RC55, Gf^oRCR 5 gtf R^fR ^fRnp’ 

R^R RCB^ | f^fR RRR RT ^f*lJ RC^ GtRRR R^RU5 RfR, 
\sRR fwfCRR RtRJCR RtRRR^tR WHs RRR CRR I ^CR 4 
RTtRtCR %fR fR^f CRCR^ 4R*1!> ^lPl<M ^®ft R^CR CR ^Rli 
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r^ic-r wtfwtcRR fRRf& ‘^'fe-'i fRWR rcr RtcRR i fRfR cr 

RH<l'93|C r R S^Fs 'Q RfRR^MjR ' 3 TRI Si tf RtR filPlC^ fRSRlCRR 
WtfR^tRRSRCR "^tR Fkfc^, fRRR ^R^^fR RV1C33 « 

vB^viijUvS) fRRRR^R stfR tjfiRTR r<im$ Rt <ptft rr I RR^ tRR 
<||CD5. '©vo$, WfR'^s fRRWCRt ^JCRR '§ 5 1*-lR CR "orfRR MRRR 'G 
RtRRR RRttRR Rt ^[R ^Jt^fTT ^ SftRRrR RCR Rt I Wfft^ RRFRf 
RR tRSt R^R ‘R^tCR’ £R>tC*R RISC'S fRSt R-*|C&R 

RtRR R^SRtRtR CR RR*R vsSlT 'aR^'a RRR fRRTfa fRCRC^R Rt 
fRfR fRSafCRR RfSjRlRR RtRRR *|R ij 0 ^ ©tlftc^ FlC<H <1G«1 CRtRRt 
RMCSR ^RvsVjR RIRR fwtCRR RRR tRRCRR RJtRR RKtRfR 
RR-^ 4R^t RR SRtR R^R RtR 4%R I 

'G’RR RrRrRWRR C*tCRR fRtRR WtRlCR ‘WfRT^ RlURf’ 

RtRRRR%R RftfRCR feRR CR, RRtfRTtR TftJRtR ^R-RRRtR’ 
RtRR ^5 RSRRR Rt1%^CR Fbfe 4TRRTCR £tR ^j»fT WR'Q 
RR^lT R^P^I R5RRR R#aS Rt1%^ CR RtRC^ 4R* 4Rt CRRt Rt 
CR^R'Q ^ItR RTfRttR RR’ %RCR CR RRr RRC^, CR^ 

‘ftfrfR R4d^ ^R-WRfRR RgRRt R^^ RRRRRfR RRJ 

fR¥ 4R*tR ^\sj\o|4| Rf%R | RRR ^HCR Rt R*fRCRtRj RR 

RCR^ ^t RpttRR RRR CRTR ^ CR^ I RTCRR 2fRR tjtol ^ 
RRR ^R-RTHfRR RSRRR 'G’R RRR fRRRi ^R° 'QGRR ^URtft 
ftCRM RR ^ fRRWt 'GRf RtRCRf^R RCR Wtt^ I R|^ ^R 
SfStfRR fRWR fRRRR RRtRRCRR RRlCRtC^ *rfR<ff RRJtR^t 
Rsj CR, Rt fRRTt StRtR RRflR fRSRt RfRRRR RRR CRtR 
Wl, CRtR CRtRjRt, CRtR >[CRtR RRR'S CRt I RftRR-ftfwt, 
RRCR^R 'G 'a|^R?tiM RRCR CRCR ^R»fft WfWR rRRR 
RRRRRfR ^ RRJ RRR 2RRR WRRR rIRCR Rf^RCR 

2tRtf»tR RCR fifRTR RRCR ‘^rtRt^R Rt^t RRR RRMR ^tf^a 4R^ 
RR CRtR RtRRRR ” WR ^ 'o|R^R RRJR^RR ^fRJ CR 4R 
R^lRlRRi ^tCRRn RRC^, RRlOSR ^t%RR Rt ^CR 1RCR ^CR I 
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c*fR ^nrrr^te rrr r^cr to rcr ^ 01 ^ vottm «r?f 

RCRtlsH ^ RtR CR, < jf^t ^ RR^RRva RR^IR ^5RH ^hrr 
S f*R RR?*J Rt% fRR*fa (8ffl*f fef^R 5 RW»T) 

^rt^r vs wtf^m rrr ^r?. voT r*1r rf» rrr *rts crr 
^ir vs ^pRifRfR ^R>^w, rknm* ftora rrr fe 

f%snf%v©? 4R rrsrr^ crr rrrr ^rt^ fR? r^irrtcr sstw 
«pin rrr rrvq v$m rr* rcr rrr rrrf rrtr r^rr wKt 

RRt % ^%tos rcr rhr? rricstr ®wra vot 'ofM^nR few 
-^tRRt RCR CRRff© ^CR WRR fRSr TlC<^ 1 

'Q’OT wrcrorm ^trkrr r^r ^ r^iPic'R ’fg crcr ^g RRt 

iji-l^ RgR^Rt (Rt ^FfRg^ ^*fj) TOTfR CR RRR ®R^«f 

rrj ^rrr rcrc^ 4RR ^m\ xst rr rr ri%r 1 RRt g- 
(i) ^rf^R’ RRRfoRM, wif vs v5H c^ mr fRCR %fR 
^iR(.*r rrr fR^cR Rftc<i3»{ rcr m^t 1 

(0 %fR CRR fR^ ^1% RRCR Ft^CR, %R ^55 RRCR RR, 

^3’, WR ^tfR RtR t^t*(Rtft Rt RRtRRsttR ^ RCR 
^H 0 ! <k<i i 

(o)RWRR ij*lT-^»fT CR RRffR9 RCRC^ Rt fR¥ <$CR 

<4 RRR RvStR Rf 4 RfcR % Rf, vsRR 4R RR^ R^ RfCRR ^R 
R^R ^RRR Rr’ RRt Wf^t^R fRCRR ^HCRt’ RCRt fRRRRR 
f^R I 

(8)^?^RRf^ ^R’ CRCRt RtRR; RfRtRt 4R fRCRR RR^RCR (Rt 
R7RR ^RRR Rl^fvs RtRt^) 4R R^lRwlRR R^CR fRf^ £[RRR 
RR^ R^RsRR (Sub Atomic Particles) ^5R Rtoc^R i 
((?) ^ RRR t%f%5fo (.RlPlR RRt^ RFftRt R^R ^R-RRRT^’-CR 5 

^t%R ^RT#® 1 5rtR'3 R^fRWfR i£|RR i£)R5 RRTR CRtR 5 «R^ 
RCR^ (R, Rl^RvslR f^ftcR iff TO^R R^R v3 ^RRiR CRRR MR 
RRR RRH^rR (R^ I RtR ‘RtWH’ R^t %RtR ^ RR5R R^IR^ 
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fwtf^s 'S TO 

<nro i 

('b)^tto^ W Rww ^r#o ^ TO1 

<J>faTO^ TO? fTO 

'Tffc? ^ra c Rlft 4??, WKTO ’fe® ®TO# I f?TO 
from ctoi to (m^'q to <3 ^Qef stfro® *rf?®TO 
f^® cto f?f4% ?n? toto?# i 

(S)^ff?TOJ « W?l#® (£RS *[?i? CTO TOt S? 5 TO 

to^Io® fwf^-f%*rt^r ?s ^ ^ wtro 

toto w#ro? « h^ito totes 'i^rt? ft®ft 
#pi 4??, vsi ?mtro? ctot ctot^ <m$ cro stro 

3# fTO*t TOG® W5 I to ?T I ?T?*? 3TO ^4=i^i, 
3# V3 'il^ijvsl CTO ^ | TO ^tTO ?m ?TO 

*Tfro2?TO^TO i 

(b-) ^rt^ ^mKt ?*r? t^i ?*to tro? \s^t f¥? ^ft? ■sn^jw 
frot fwtro ^iRsto<t ■shto to? wtfro ‘to^bt’ 

fTOTOTT TO TOTO I TO tlTO ?ltt? 4??, TOT t<TO 

*rTO fas? cto ?TO's f%^ TOf^® toto ^Rntf to 

TO?t I 

(s>) TOifro? £rf^ f?ro? ^r?ro to? c^ftrot? ftfro 
mm tror? ?ro \®iPi<m ^®4t to & ^i5i m I4c^ 
?G?t top to f^sps t^f^nft to*? f^ wff?ro tog® 
tortop i 

Oo) ^t? TO? '$C?t ‘^fT’-? 'SrlPo Gt?T WlTOp 

’ifei ?tfrot? to^g® ‘R'SaiH^’ ?t?rt? srsnf^ to %f? 

TOrrorfro Grto c?, to tot?#?i cro *rf??^®? 

C*T^, ^G® 'TO *TT I TO>J?#TO TOJ 4^1^ ?® m*V I 
(ii) ‘toi-htov ^fTOPfinrm sm^ to v®t 

^tro t^t m ^<m , H'Q ^rftro to 
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f?T 5 TR, <3 VM^v$ 

^«Tf lirc 5 wsi wppift w ^ ft ri wi c^s <ra? 
^.vihPkm ^ iji^n<) i£i wto wrs<H 

c*rp»%RR i 

«? 4 $ R^ttoR cto Rra<t *tw (%%fR5) l^fts, sr*’ 

RRR 'i|R'»|'S T j ‘wife R 5 ^’ ‘WR-^srR’ CRtR 

cr t^rr crrtr, ^rr orwi str i8oo rsrr ^jcrr 
R to ‘iR&sifa^ 2 |«mw’ <vsvih ^-^iHf<<j» R>tot ^jMwSIk'®’ 
(Sub atomic particles labratory-t's) fra CRre R3; RRR 

RRtR *SRI I ^rvs ‘$<RHW<T ‘V|^|>|vaivof’ WRtR'S WtRTCRR 

c^icrr 'Q^sm ^tan rtir •^•mm §\ 3 tf*n» ra ^kR i . 


fresh s 

tof *FsT%f RRttf ton RTRR ttoRR RRtra R'S RRtRR 

toRRR wifRra <rr vB^viiUh ra ^iwr ft® 

WSJ rae^ i 4R RtRt 4R# ‘cGfawiR’ (Telescope) 

wtf^m ^ ^r R^tr^ftR rirtcr r^st^tt®? sm srt^stotRt 

n# (srm icooo IvPbh ftRt ic?-ooc^ ^ttmrsrr *tf$) 

ftrw-ftSK rrrhj xfxf?f ^ to ^s?n i ^rrI^ tsj^ 

R^lto (Micro) srtorR^ « ^(-■RRRI'JR era's wtR'S 

‘vi^t^ R^jRitot’ (Sub-Atomic Particles) 'SPtffSR ^'»)'5)w 
ra*t ra R^tiI'S's 'G wij^ ^ <R< 3 rmr fctoRR rare 
R^TRR-t rirr srrrr Rto ^t rri i 4R wi 

RRfaSfR v5e|^|<l| 4R>fto Hi>lto.jR R^Rt'ifa fRRMe^R RRRHJvaM 

fto ^Revs to 4 R^ rtcr rkr vi^iRtsR iRfe?, srs’ 'oi^m 
^PT t^jj ^ R^toR^R 'srrtoR « raR 

wRRRfRfR siw^ ra ftfws ^%v® ra i ^Rf fRraR 
tfter ra*f tt ra Rtto wrrtmr rimr^ cwroj ri-'s 
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<Sr*n5 Mri 



tow® - # « 37 apprr fonmyzc* (z m-Rmiw vimv) m 

r (*w<?) 

ivftt w^R* (mz-faBizw mm* *K*f *fK*i) wfe? vfmm mi & 

s fiftwi r (bM<?) 

- v£kw (7J cm tow? $*m fe*r mjflw ftww mwn f& to &f*t mm ifkyf i $ tow 

flftfe W*RT tyfiWRl TO $*[fow W7W7IW 4*foc* CTO TO^T*f 9 fm^ e f 0 few 

TORF TO?^T VfFBrI*lfi51 33 ijC§ OT *37 43? 4Pt3 fovlfev W w/*® ?tfW7 353*7? 3TW, 

ey* 7 ?%* vi$iM%im &ivtyh<! mjui sn^k^rs 4 ?? 33? <??*/ ^-wr^« srf^rw 

TO'S ^f-WW/5* <w* L 1i<] 8TO *T*fe sf$j^5fui wfa o TO 073r3 35? *C3 JFTC? / *[pf 

ifl'Wetlfo 4®j^ Vf£f*iR><l *5 77 *5R7tf ‘MCU 3W ?w/w / 3/^3 3^3R Wtf/u ®7^ ^lC4]tt> 373®TJ3W 

few ftfe? 3OT / *5 3*3 mfcm TO S*r W?W3 WfWftW V*/fe*<7 33R gif tyg/^T V*/TO <9?? 

VfTgffifcj ^/\5£^ 4$ ifkoX&M 3/C® *J? 3737 3® ^»C57 337 *C« I 
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^® rrr i ^r ^srj stoiieM rcrcr rtirr 5 ’TO e rnfT^ rrrpjtsrtr 

^ 4RR 3[M CT Rff*$ 4%R RfaRTR C5%t RRRRt I 

Wsrrr rrrh ^jrtrrr ^rTM^rf 4 Rr ^rRRt 'Q^^cf ^r^ 
fRtRRt '3*rat wi'gi#'»iw crcr rir i RrrID sm . 

^ R^lfRRffc Rv^TR RSRJ# *3 RiR ta villR^vo ^3RtR fRRCR 
‘vsr-r^rr; wcW's ^g 's ^»fj orsR RfatR rr#5 R3 

r#rr*rr3r f^#o fRRRR i 

r^rr rrr *tw 'SfRt rf® srm ^eoo r«rr <jr csrr^ 
vsn^ rrr rmrr ^®rrr 5ttR*rR?tf *j*tMR rrr ^rwi, 

RRRRsRRt fR’SRfRR fRtR £TtRft<MtR 4R5J» 4R5j> RRR «tRF® 
^<F RRR I ^fiRR ^ Rteft ’iRR'Sk'® ‘fiftff^RS fotelWR’ 

(Natural Science) ^J^Tf® R&tu® *t«i fRR*t RRRiR i RRtRR ^ 

RtRJ R>RF®R 'QR^'f 4R5fE> «|RRT 

% cr ^mRt^u ^ crr1t> ftfei fR*ipr 4$ 

■spr®? f% fRR R$'® $,(RC5, (What is the world made of) i 
«R^JR ^5tR \®<s^|%T RRRSt «3|CHfl C^R 4RR>[ ^£Rf3Tf Rl 
R^tR SfRsrfRC^ CRRR ^R £R?tRlRRtR ^llf^® ^R I RRR 'll 0® 
'boo ^JRfiTR fif RRRttRR R^S ijfa RT*ffRRs ‘Thales’ 

Rtf^F® sfRR*t RRRR CR, RR£f ^ ^sg ‘*ftfR’ (Water) CRCR^ 
RRt «?F R>CRC^ I Si^tRfi* CR*t tR®f^s ^CR ^>TR *lRR'®k's R>RI 
^•^sr Rf*ff^R> ‘Anaximander’ 4f*fCR 4CR CRfR 6 !! RRCRR 
‘WfRiPTt fos RflRflRR f^SfRRRR RR f^ 3jjl ^CRC5 ‘RRoTR’ 
(Air) CRCR* I ^®tR*lR t%ffRR CRF® Rt CRtf® fRRTF® Rt*ffRR 
iRRRiRRTR’ (Pythagoras) CRtR'tt RRRPR- ‘RRR^ RR, 

fR^sfRR ^Rt^ wstPTf RvRTt (Number) CRtR 5 

(R R^RTfStPfl^ "^sg tR’SfWRRRR 1%f% I && £RSRR?I fiftR 8 o 
R5RR RR ijfa rHIrrs t^Rtf^m’ (Heraclitus) 4R? RfR 
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WPS ibrO 

C*W I CTWt ton ?OT OT, WRRTt? 

^*UsrR f^sffi> ^sg to't’ (Fire) c?to *rR» i 

4t^K? srsh *rt% «rarc??r ^rr® sii<mgra (too 

oR^t fw? ^*i'»l(.<J 4?Rto Sf^RR? WfflSR ^IU> I 2WR 

smffi c*[*t ?R3R toto ‘4Ttr»fl5?5®R’ (Empedocles), to 
«rai? ?rrr 2f*TH^g wtto ^ < tRtR c?to 4$ Itos 

i ditto ^’TRRQM ^m.- ^nfl» (Earth), ^rfft 
(Fire), ?rm (Air) « to (Water) i «£$ $*IRTtR$T?rt *RrM<l 
ftto ?^p? ^ft 3,C*JC$, i 

4<t*t? *PWfR?rc*r •RR’St CT Sfato WR7T, fc*Tf*R ?R3R to* 
toto ‘^TRtW^tBrt T f’ (Anaxagoras) i fto tot ?*E?R CT, 
tosrr^RR <£& sm ‘^•u %st’ 

(Indivisible Seeds) C^R ^ 5 1 4^ ‘®Rj*IT %£?’ *iN<p ?§? 

^5 ^5 ^\“t (Ever Small Parts) i 4^ ^R^fTI 
4? 5 f[> x |m>|^1 c^clj RTR i 

^Rsg?? 8 oo afSfjT® iffa toto t&WlRwJPf 

(Democritus) wm? ?R3 toto ^TRtWR^tRTRR?’ 

«W)MW ?*t? 4to to RH i to ?JTRTR?F ^TR'Q 

r^st c^t*t 5 f5R c?mt ?rrh <7 1, to? stto ?st 

4?? ^5 f^tc^i *tf^s CR, Wl? *Tf R'»'s= <Ml RtR, Rf 

4W<rrr wrn to *TR» wt rn i 4tff3 Uncuttable 

4?* Indivisible. ‘OBEItfaito’ ?g? ^©? 4^ ^»tj 2ft? 
?w? , lwrt?r RPlwt RR/?R *t£|jf&apT’ (Atoms), 4? to’ ?t 
^rt? to ?m ?t ?t *ito ?^t ?m ?t i to to* totow? 
tototo 4^ mftUP 2RSJNTH ^ c?tto c?tto 

2ff?Rj to C5RRS «TR^s I <4^ 

‘tp^r’ (Ploto) 'S ‘4tol^r’ (Aristotle) ?m 
?j|vs^|i|| ^t? 5 1 “TThc<t»<i Wt’fSR ^cC, 4?® 'sMI'Q S'd 5 8fi> (.sTlRl^ 
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<3 


>br8 



1’^: 


AtyMKOi 


fcWHfc: 



^W: ^ K *$ 


WfrillliWmh 



Mt&tefawb 




fej -fr£> 

u *[R$kv */? fes^ ^ i5^ v^mFi <ra, mpr? /5 s»ct «n?* ?#?r sw ^ 

*p77 vfturcw l MWC*iW WFm W*T ftp mvttFI I (*b 2 *o) 

-mm $ ivfat ilbj+N wk w w wmm w? ^ ^ c *%& a 4^ w®t% 

<ffe ^ #$*/ 37^7 ®/ S»^5 t% ®rj iK/firf* stfemv *W 37m 

^sfwfwc# *fih ww**® fan ^ww-^fewr **m mm srrfwcH / o&m mm 

^iffa'iin smt ^ cwraj win e p^ ui*m / 

w a wrnm&ftir wm ijffc* fim vcm wtfiukt ^7m ft/ro / 

tyft«K*H*w’ (Ampedocles ) m Wl*flm 4 ^W few 

w, *ri> © *ww /Sfe* <p 0 $cm i m*fj *m$ ww mm <sswfor ?r* 
fff/® ^tvj $mfi> 4Pf sivftw fifaffl? cm I 
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^IRRCR^ •SffRIRJ fR£R RR«R R^tRR I ‘i£UEcB|&«1’ RR?, 

^3 4R* RIR ^WRR 3IR 4 1 8 f& CRtfR ^RRR (Rtfi>, ntfR, ^fl( 
'Q RT®tR)->4R RtjGR’ <H?. WR'Q 4R# ^RtRlR CRN R^CRR I RtR RlR 
CRRf ^R ‘RlRTt'*!’' (The Quintessence), Rl RlR R^s?tRl^R 
OJR, 5% TOJ, 5R 'S tWlft) ^ ^CRC^ RCR 

mft rcrr i Rifffif wifei srm pt *tRt# rrs rhr 
RRrcs? £F»tR fRStR RCR RTCR i C\5tRtf3%7lR ‘<fprR’ (Atom) 
3^# ^R RRCRR Rtf5 RffRCR CRC\s RtCR I 
jff^ 800 RRNR CWffC® 4tR ^TTRtR RR% fwtR 
*|R<vsMR ^t'SRt CRtR CRCR W RCR I Wf Rt*fRR *tfRfRlR’ 
(Epicurus), RP#R5 ‘cwj|Rh5|r’- 4R ‘RRRT^’ (Atom) 
ShaMCR ’ppsftfRR RCRR I RCR fft^jR ioo oR^f (RRR RHfRR 

‘^rRI^rIr’ (Lucretius) R^fR tRf^R ^Jsr ‘De rerum 
Natyra’-4R rirjcr ‘RRRR’ (atom)-^ cr fRWRH ^r f^R 

"SHf'lT iRf %?, ?R5’ RitR CRIRiR ^RRR %RCR RfilFR RCRC^, CR 
RRJ 2fRnf*M R'SRTR RR i^oo RR3 ^fRiCR fR^RIt^t fif^R 

fR^tR ■ RCR NCR I RTR*tT 4 RjHtCR RRCRR RT*ffRR ‘RTttRfe’ 
(Gassendi) R*®R ^$.8 RTCR f^rRLs Rt ‘Excercitations 
Paradoxicae Adversus Aristotelos’ fRC*tR ^RrI RRR 
RCR I 

i^oo Nat%R ‘RRRR’ (Atom) R^RRR RCR Rv5 RRCRR 
WtfRRRR R^tfos RCR fRNl^t RRR R^RNRCR ^©TR Rita CRR I 
RTCR %«1JIM>R ‘RJ1R OII^VSR^ R&GN (Sir Issac 
Newton) ^pR ‘WICRICR’ £r&3|Rr RRffeR (Scientific 

experiment) RtRJCR gprH cr ‘^icql’ (Light) ^RRS 

xsnoM RfR%r ^5 ^5 RSRNR RRlt RHR (Light Consist of 
tiny particles that were travelling at enormus speed) 
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-o>0 

“TOT?/ ft *TW TO ?7 ftTO? TOT? Wtfws rfkv ?7* TO?'” 5 J3>) 

--$? ?P#P L tWfQ$W’ (Democritus) TO ^ 4 * * 7 *^ ' 4 jmmWW'- 4 * TO 7 TO 
wft TO?, c? tf$ 7 C? ??7 4 w/fiito 3 TO fte’ (Indivisible seeds ) CTO? 

^9 ?Cm l tfPfo* TOtf TOP « C?7?W TOP TOT CW77 TO? 

&SR ^pj-^pp ^f*fo7 /?r? c? ^ftTO^TO '37? ^/frf ?7? ?7 (Uncutiable ) i *37? 

fycy* 3 3ZTO ?F7? tiFrt Xlftf CtfFf C?TO TO ?7, 4? W vf*frPT%C& ?/*?*?? 

‘^JT&sr' (A /om J / 4? ‘^J^’ *fF*3 SOT- ?7 'TO ?fe^ ?*?7 TO *77 ?7 ^7&7 TO ?7 / TO' 

F#§P7 TOT? 4? SPT/TO (A loms ) TO7 TO Si? ?7 TOFT? TOT?*? C$& ?TO 

TOP TO / TOT? TO5P TO#7 TOHW 4?$ 5f^#TO feTO C? TO *#- WTO TO 

to? TO*m? forfa mrm Sftot? *0?rJte */?%? w fox ^ wfow vte ?w 

TOC 5 ? / WOT? © 7 % /??# TO C?? TO W 7 T* WTO * 3 ??* TO / 
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a/rpr? fcm feft m'tfe*rffi” po t io) 

— O^tsr} ?ft/i> a?ft *r/*/ft<i> "‘flj/ft^/fti’ (j4 ristotle j-ifl? i /aft 'SJH «»/j(C' 7 *y/K^ji/ >r/*/ft<£ 

/tpiwt 3TTO®? *r/?^5 fe*w / izrfk’nn (Mfa “ftfe; jv'-w fam rr? mftfv 

ftvs z¥ fefi'6 WWffcf WiFi i \4j/ftc- > iJ/5' £ l’ i5 ftqcs ft as vs /s fT’T 2fr*R "MCiS IJtf 

‘*l<!*ly’ SIQHw £F5J1*tJFf "PC'S ’jc*ft fl/? <5/j, ’(/ft, ^/ft v9 «J/V»/-»J fit# 

^ Sfrv? $W?Z^ jpysft ^ 7 , 4 337 ^ irW/tH JTOfr nwo ^ SFftf vflPf 

/ofts ?/3Z*f ft^ft *777 / JT 5 / ?W flR/ftvi 3 CJ/C? S^vs ’>rvi/’ ftft-?> *77, 

ft?% 37 ^ / , (ftm « ’(ftftift >< jjwt to mft<pvK< mi <m <mpj'<3 4? w 
*37777 Sf^v? * 3 rm-imm? w tfl&s v&t cwi ‘ 9 mi 3«w/ift 

C7TO70 3T-? VZftf / 

^Wc° *37^7? vtmi-$ Sjg/7® 'Jnj/m ^t <pjtr efifoi 757 77 mj i 


www.amarboi.org 


ibrbr ^tf^J N3 

4R?, ‘WfM’ 5*TR *IW 'sk«tl<MM vaRI R^a 4kk kk 

(Light is wave) i ^ 'aRj kkkkk Wi ‘ 9 R5n*j’ (Atom) 
wrr ^jcrr ^rrr fas? faRstR* wr<t'Q <ra c^r 4R?, rrr# 

ibroo *Tat%'a'Q RTkfRSvsfiR 2|«R fR$k Rk Rttk I RRR ^5RJ 

crrr ^ij-gRrk *m ^kr i#5t^ ntkfR i 
^fR*f 'QRR^a \s«tTT ib-oo Rtfkr *sr ob«lI>R’ (John 

Delton) Rbk 4R5 wktt'QRtfRR (Weatherman) sm^ 
RkR cr, sffak ^rwwr *jsk fksp* ‘’kRtg’ 

(Atom) ^ fi>R?'a<M e f r^r \ ^r^ strik 

RRkR kkfva ^k ^RkR’ (Element) ^ 
RTk> i RRR'afaa t'aiRi^h ‘Amadeo Avogadro’ 4 1 ^RIrMcr* 
‘^k’ (Mol cule) RTCR RrikkR <krr i ^ds^r st^R 

^RRtft smRTRR ^na RRTkfR ‘RRRkfRRs ^SR’ (Atomic 
Weights) RtRR 5 4R# 'alfa<H £lRR*f RkR, Rk'Q RRR# w i£f 
v=>|R|<M 1T5 Rf^ RRRk f^af^a ^R RtfS I lift fe" kklff SKR 
CR\s^ crr ^r^sr ttf&R RRkRfRR ‘Sir Humphrey Davy’ i 

lift Ra<p RR 'bo R'SRR 1W 0=1 C'a RRR I 

RSFagRR itrbk RtkT ^#Fa RaCk RRtRR fkk ^ktR 'SfHRR 
Rtf*RR RRTkfg Iskfk ■^'bHR»b viJHCbWk's’ (Dimitre 
Ivanovich Mendeleyev) i fsk RRtkfR ’flfaR ar?R ‘RR^kR’ 
'QStkk 'QRR tk»R Rk iRfRRfsR* c5r^’ (Periodic table) RtW 
4R# 'afkl<M RRR*f RkR I CRRtk RRttsR ‘RRRTRfRR 3 ^SkR’ 
'SRR tkoR Rk (Rlkk RR#Hijik RR RR RTWRRf I fek 

RtRJk (RRtFa CfrtRtk CR, R3R ^aR ‘RRRk'-R 

$Rf^f% ^ RW-t RR RR° <Hk ‘RRVkR’ SRa^ 4R*&t kkft 

fRRR-^R^Tt Ok KR i£|R° vat ^ ‘RRRk’-R 1WR alfa^ 

‘tORRujcRR* (Electron) RkttRRk 'SRR fkSR^kr i 

k/HCvbWk'o’ aR lilt RTRRTRfRR 5 'GSR RltW IrR^R C^T’ 
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"mfc w? smntffom mtj frm ssfmtfkr (i s sstr) 

—nmtm vyRcm ms wfcnt fkffctt scm. w*tfas fcmfa i c*t forfavm m>tfiim mm 
srr^m ‘mj-frffo', ^<spn^ $m i ns c t ms m%i m s spnffi vztfsms stfc*nm> 
■'37gr?’ firs? csmt m’rm mszm, vim ms msm^f s w ‘w’ Sm&m mj 
fms s? J75P7W ^srm% < m i m ' 'ufoyt* mm vrwt&m mm <m <sst 

m*rs / *77® mm *n zs 1 i<too *m%m (yw^mm) ttmm mmfm fsm$ ftffa’ 
(Newton ) ^s v mmfi ti t* (Sun Light) ismfm * 1 ftm mfm msjot wt mm at 
'sttmt' (light) spmg *1 f5-f5 rnlltoFS (light Consist of tiny 

Particles That were travelling at enormus Speed) SSt ‘mmt ' £>*im *R$ mmmzs 
&VI el >$caa m ms sfitnt 51*7 (light is wave ) i 

3 -mss wfsm fsm% ftSfa’m m sf*a sites <3 sszms mm csst stm.i 
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7&JJ -*»£> 

“®775 55; SMV 77 vri%m-t 7® NT# 57® 5*?5 7557f755 ®7? 75 I%55; ®55 7®75?77 

®?7?f®7® <w%?/ t®7557 57575*5 7 ^ 557 ® t®7575 $# 575 ® 75 - 5555755 /" (?5 ib#) 
—5757? 75777757 75 37?75®7®75 S13fe)3?0iS 3f?7 l%V5 555 57757m #5 5557 W. ®7 
5/5<j j/»c?)<j 357m ^77? 75??/ < J/fl Wice /®f5 /5® 757®? filcfl 55755 4755 <PC<J 7?* / 7777® ®75 
^ 5555 5$® ‘®57’5^? 57® ®575 575775 5755377/® ®55^ ®57® 55^ ?5 75, 4 555 *7555 
/555575T5 75? 75*5®®5 -’fl/'T'sp /*•/•£ '->1^1 '575 1 fl®375 v577?5 ®5° /®/5 ?77?5 375757 /557*575 

d®57® “37757?’ I 6575? ST^ffi® ?/57® /Wt ‘375 7 ®*t 55’ (Vo/i/i DellOll ) 37757? ®7?7757? 5® 
757® /5/?75 77757 “/5>#r 5^? 5#/®7 <7 57/75^5 ®75 ilro® 5775 frwrffo ?®1>/®® ®75 755 / 
/®5 #575 ®75 75575 75, Sl^fS /®? /®5 ^575775? ^5® ^5® |5®5 '5557?’ (Atom ) ^IK ? >55? 
5?57?0757 /?/?>» ®57 5®s 1 /®/5 ifl 5775775 #5557755 5® ‘575575/® \9®5‘ (Atomic Weight) 
575® #®f? ®7^®7tf #®7*7 ®755 / 
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rrr rrt^icr rr RifR c<tcr rr w rcrr cr, 

^Rj WMPs CR RR*R CRtfRR 5 RRt«f 'S'CRR RRRPJR RtRRtRfRR 3 
'Q^SRRR v3RR fR#st R*CR RRR RRTtR RSRt CTOOTt ^’R'Q «>||R"^\o 
^RfR I CRC^|> ‘*RRR[’ 'StR® fRfRS fRRR C*TC=T R%fe « 
fttlfal's ^ 4RifRR R^R R^R C>OPl«» RRt<f 'SHIRK'S ^CR ^ 
RR'StfRt *$ R*CR fRCR I nsR ^§JR RR 2f«JR RRlCR RR RR %Rf& 
CRlfRR> RRt^f ‘'SflRtfRRtR’ (Germanium) tR^fRTR’ (Galium) 
« ‘RRRfsRR’ (Scandium) ^rtfR 77 ^® ^cr ^tj fcRfc rrw «yf 

<RR CRR I R^RfiR RR RRf& RR-I; $T. R^R WtfR^tR fRCR ^ ^R 
CRC^ I WT ^ ^TfR^TR RSR ‘RRRtR’ ^RF© RRR RRtffSfR RR» 
CRCR 4R* R^5 W tR^R %RIR ^R I 
±000 W ^#0 c«RR 5 ^ fRRSRRCRR CRfe R^R ^RRR fRER 
CR fRRR* ^R%T, Rtf*lRR RRTRRfRR ‘RjRtf5CRCRR 5 ’ $ RRRTfR 
SFfs RRTRR lRfM®R5 C5<M’-4R RtRJCR CRR R^RR I 4^5 R*CR 
fRFSfR R^R firf^RtR fR^CR CR, RRRt«J « '®tR $RRR ‘BSlfijR, 
‘W&K 'Q %R|R’ RlW ^5 RsfRRRR^ <£RK 'Q'CRR #RR 
RfeRTtR RR3 4R# fRlRR^RS ^R « RJR^tRRf CR 2Pf© RWt 
f3RTt%f WTC^ vs\ f^SlfRWRR 2 RRf*T^ ^CR Rff 5 | Wf «£$ RRR 
RW RSR ^g^R ^r %RCR ^firCRR RfRfR© ‘RRRtg’-HR 5 
f^fRCR RtR'Q ^ Rg R#^tR R^fR RRRSf# RT» RR?© RR«if 

3R 1 4Rt ^T RRRtlR-^ $RRR ‘cslt&R’ (Proton), Ir^Sr’ 
(Neutron) 4R° %r|r’ (Electron) RtRR> R’f'tRR 1 

§tvo|»lMJ ib-^8 RTCR t®RR RR^ RTr^'Q^RR’ (James Clerk 
Maxwell) %RR^tRJtRCRi^5rR’ (Electromag tism) 
WlfRRRR RRR RCRR I ^RRfRCR ib -(to RtCR WPffR RRT^RR 
^^SffR cRf^cS^R’ (Eugene Goldstein), ib-cs^ RtCR l^fRR 
PtHlvb’ (Phillip linard) 'Q ibr^c- RTCR ‘SViCkRR (RRRRT® 
R^C®R’ (Wilhelm Konrad Rontgen) ‘^^-CR’ (X-ray) 
WffRRTR ^n?T RRT fRCR ^R° ibrVJft RtCR ‘wfiill 
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TO « ^ 5 ^ 


P-28 ipg 

Magenta Yellow 



feff -^>5 

SRJ73\TO Wg-vf ffif! c ^ rl (V&J3J WJF? 

Pf&j ftiJV' &TWtfSv WWfiflfRf *jf$ &$$#i fwz, 

vs/jw; TO73 2 fC®Ffifi> faw*f c f '$%R& ^5 ^?7T ^ /*¥ «/*#/ 

*f?l 3$fC<?> viWI *W /§PTC<f l $*U 4$ CQ, ufwffi TOfa 

fch*f*!C<t> $vJJ*fJP? (Pf V573737 /f«T 9 )T# 5 T /” (<? ® <!>££,) 

— OT ^ < 3 p Hlfoilfi ■^W& $&Hf&b tyWWWLUv' W(^ ^’*7 

ew$ $*R to fiffiyfi* Cfa f (Periodic lable ) TO vjfapl swpt 

to 1 ? t fefi 4 vjyjor cwkv ff cy, w$ 1 %5&? vpt ‘to/j - s 05 ^ ^ 

^ 3 f/wf 3 ^ 4 ^ 1 cy toft *H3i 9 Fnc& 

^nj"$y 3^ *<TOT^’ 357W Wtf J}<P$v!C< firjjpi ^ ftws *ik% ! 

ftfjfyv yjRm ^rsfsj nqfZty *!*/*/•?} <3 ywf&w f&yrffa vftj 3 $ 01 

m’zfcft fttillferti m% V1-fo 3eJW FJTtf ^ *!? 
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fa -&<? 

“fafi 3 ? fopfa (Trirfcn mmi ws* m cwrni viww cm fafam 

vrffm <pfcc<?" (so s to ) 

— y*tui3 tfkv <nf*tm vjffa ‘hjhcwcho’-^ Itifafa Sjm' mm wm / /®^ ^ j 3 
*rfo wfafs mlfa <tmfy m tjm’ 333133 wwfw 'swmi $33 far 3 m faff 

m3, vtus 3mm 3^ 3 cm C 3 fi ztrft 33 vff ( 3 fir) cm m 1 3 3m aifa 3 fa 
'i>3*'8 %nl* 1 [<?•.& fob *1331% W’/cws ^‘3’ilfi *jl> lit/l^l ZCU c*/l>i31 <PC4 313 C3, 33 

33 s 3 m $ tb-ft ctifa mtf vnft^fs m <$3*tj$ 33fa tjmft’ ffei 313 33 m 1 wte 

333 frwrfk* Ufa® 33313 3m M3 3 ib-ft C3tfa *ffa 313 33133 vttfrfS 3C3 3^313 
*$51 31333 3W 3331133 333S3 3 s1%83 3K3 33m C33 3m 31m, 33313 fol3l 3rtf 3<S3T3 
(3$, C3M3 33m 33im% C3faf 33 C3W 3f3TSK3 3lfafa 3&3 C3C3 33 1*333 « 
*l9bM31 33C33, 3$31 33l3 33l3 f3 3333 3fal3] « fal 31&S 3 fafc fa C3C3$ 3&U5 3K3? 
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(Maria sklodowska) 'S 1*ffR ^R’ (Pierre 
Curie) 4j|<riDfof5’ (Radio Activity) 

'iiiR«Mw<i rtrtcr ijb«iw spin ^c?r cr, ^rfwR 5 #D’ 

RSRRT %r§r’ (Electron) 4R 3RR 'snaj (The rays were 
a stream of particles Electron) i ^RfR?5 
c*fR ’TO ‘tfsTOfR* 'SR «ripR’ (Joseph John Thomson) 'S 
RllR S^PirIr t^ 5 ’ (Sir William Crooks) kfcn RRtRR 
(k^jfcxp IDvSgr* fRTR tR>R\5TO’ (Cathod Ray) CR> 
fifRtf^s TO (Electron) ’STOF r*!r 

RRtR 'S JpTK RRfR 4R5 ^'TglRR <K<R I RRR R3?R 

4RR> '*m& ^RtRtR Ri-I^ R>PfRR 
(Electron) R1TO CR \stR RTRR RtRCR 

firiTff^ TO RRt CRR i 

^RfTO RR|f& 'Q fR?*t lt foT% «RR RtCR RtCR RRttf 

kiln's ^r Rs$Rt#® ^ ^rirrin, rrt< f^sTOR wtfi&Rm 
RC& 4R* R^rfRfjR i frofR fwRTTRR^ 'SR 5 ^R ‘Heat 
Radiation’ ’fMW Rjm TORRt i TOT krf ‘RIT^ ?ft^’ 
(Max Plank) 4R?, ‘^h<lli? (Albert Einstein) 

£RH TO CRlR e ff TOR CR, tRfro^ ^TRTM’ (Radiant 
Energy)-^ RT *f%R’ "5^ ‘CRRTjR’ (Photon) 

R^PfRR RTRR 5 4R*2fRRR rsRrRr fREfRR (Light behaves 

like a burst of particles called ‘photon’) i ^ ‘wlW 
(Photon) R#TO fRwJ TO ‘C<lfkR*lR’-4R CRFRRR 
(Frequency) 'QRR i ^sfk sfa crcto ‘CRfTORR’-^R CRMCRR 
^'RR I ‘c^froRR’ 4R CRtRR (Frequency) CR*tt TO ‘IRR^R’ 
R#TO *lf^ (Energy) CRf*T TO I R^RR RRR ^ fRRCR fRwR 
<$CRR ^RRtR "5}f^TOR ^RRfSR RRTC^ RRR I varfRRt 

sff^fRR CR ‘mRRa’ (Visible Light) CRRre Rlt, CR^ TOHR 
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futS -b'b 


“w/wks'5) 0 ^%'f yfflfyg Sf/0®/»® JJW (yPVj) ®J?7 ■>l4«7$ a//tj/^ «/sM/<! l" (a S ii'S) 
—4 ¥37fov 3^*IT 57*7^ Wf'fprff, rnium 'jftre =7/ «f®73 TO? *TO77? 5yfef 
5 * 7 W ®?7 TO 4 ?%’ 37%0 277 W 7 fpfa ® 77 C» W ‘iflW-t?’ 

(X-ray)-43 4?7 ?*77 OT® TO / ilr<?o TOT TO^r ‘Mr. Eugene Goldstein ', }lrb8 
'Mr. James Clark Maxwell’, 43t 3trrs»* *77^7 j Mr . Phillip linard ' 4^~Z3 (X-ray) 
*llRw <rf*tl C3 y*F5& (Electron ) W 9T-VMR+ (Sub- 

atomic Particles) 4^ S7G7 W7?r %f =rar oT 5^/Fw TO? / 

(X-rav ^ wfivjfa ^ tffsPwv <u<QI<l 3*31% / '4~%-C3 - 

43 yt*!JU! 57OT ff*tj 3%3 &MK3! l %w3K 43$-Z3 

(X-ray ) 43 viRiKM TO fee OT# WT *5 wfe TOfm ?fe ®f*fa 
C^a/ft tfl w^-ff SfflffvS? (*f%C*l *lQw 3CVC^ 4 ^ e ^/’ W7?77^ 313$*! 

Slfaffii, \57 *77 ^7 4$ 3^7^J ^<f>[*ll£[*i W*!u’ fovfff wlRvv ^UJ fbC<P 
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ISrtj -fO'ilR, 



funi -c& *7 

“ t rs/w« ^/gi^s -y/Soa (Vflfmt) vjftr cm 3^ Ufftus ^/s »/«>/$*// 

£*f?, cm 3# CmUS *tl'Q fy?” (m so) 

— ft®7? a/mra 3 Brim o’rfemfyz *nftm m Smrift ms br w 07 ? strsufi) 
/isft?? wb mm wifis to ?57ftP7 tw^ww^ 277 ?^ -rare / 
®??7 ft??/ far mim cm #tf 0 Brim ffis ftftt?? f* ifcmfifs, at, 

•TV, 7^ $SJlfip 75 7? ft|$ 77 77 ?'S57 *f «•)>/<! ft*? 07 a??? £7*7 s???*/ fits/ OPICS I PUT* ^77 ^ < J“i ftfs 

mms-^ cm cm 3 ?? 3 %-mrgmsi from ms / yfmny Sirs ms om 5777 ? cmtt'o 777 ? 

577ft, 5ft £W?3 fl/ftii/M §1^ 075F7 p£0 5T7- 'SftTT/'f 'j? 53777? 5R7 C7 (7 ft?? 77 a7?|7 3WW SI 

3773 swfi»f 0 537 ft/ ft#® tti? wst < 75^*7 ft?? ?? m$i aifft ’ fd 5 w mm yfkmm 
firni w® 515 ?7r?/ cj bib mrai temesj tvff me? i jimm sit mmm 

BPfl vpfai ^ 05 Swifcr-S mfc, ms ms sw^ff mm vm* mm ms / sftre T/w/ft 
Swrafiw 3 mftf ?ft?7? sm ssi oy-pi fm mts m sfrin ms <m mss i 
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Ik? _ vv 


/ s r s 

'"*■’*.■<' <*.ri''C' : '«.' '?"*£> s ‘ 

, , r » J ^ 'w » .. .■ -•#** 


V:> VT> 


r- 'X'T 5 _ ‘x>^‘ : 


7 / « i ; * 7 ; 


6 xxx . w . 

--^xx c--< xxxx " ( 8 (? ? ss) 

—yo'Sb' 'XX ^X f / ; ; < ■/■/■(■ ('»/•■( ) X~i Polonium £ Podium X’TX XX 
X 5 5-c ^ * xxiFX xx ^X 1 ' Axx ^ >' xx xx x* £f Polonium s Rod i 1 1 n : XX 
XX XX%XT (Pudioiion ) XX XX XX 77 X Cs&P&*:z:$ XfX XX Xo XX * XX 77 
ex' XX/ X X£X XXX5 X xtx Sr? Sx cs&f&v&is (RodnUion) 3RXX7R 

XX7X X^ X XX' XXX 6 XXXX &XX7 XX X? XX XX ^X 

xcx X-w' ^ <xxxr x A/ X#/ xtxxx «?. xxr 77 

X5X X XX XXX 3XX XXX XX XX-XX3X X XXTX7X' V3XX fxx 5X 3X7Xs 
iX c 'X^fX' XX 27X7X ‘XX’ X xxxrx? mrwzj*. tl-fa 3X7R R3eR frx 5F/XX 
CMi&fw* XSX XX Aw XXT 5X ? 
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fo<JJ -n)o> 

^/&*Tv©v9/c< 0$PTlfc*t&5 'SffSTft 1{ 

cm<n mi& ^ ifir* *1 r (o suh) 

.■--Ofcotf e JftU TO *TTO 5TO tfim y<rm xft* ^ff f (Marrie) fcffrffo 
*fcwMw$ ^*)7 t^/awTO (Radio lion ) fe/5 for*fa £&*(*! ^>£$ C*fm / TO 4 WlRwu 

mm m$m& offkv fwcm ci, to% ^/8w 37^ W towto mftw 

ftmvR w xml&w y mm www e tow #tto £r^*rfe 

SftlCW TOFf ^/t / <4£W R&ll faff TO W^TO ^77?7 ^ / *t 43* 'Tf 5 /^ 

TO“ ^TO TOFT ‘FTff’ ^ c^&ivss f<j 2pp7 leukaemia ’ CTO7 3f/uW« 3F7 

TO TOT TO / fe 4 5^%? 3Pp7 tTO/WTO’ ^ <7fFW / TOT? TOM 
cy$)'C$ (hi*) TO fmfa nH< wIcgm (TO l 0J *Jf/5c<p (Rdrf /0 

flC/lv/fv TO «?% few S57TO Wtf fcf FrTO? TO ft, FT? W^WrfS ^ TO 
yr a*w 4 cot fe jpfr 3373 ^ ^5 to? *tto? / 
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t¥l^’ (Photon) rRr^IR CR toH RR’ (Energy) RfR 
RETC5, ‘4RKsr’ (X-ray)-T^® fewi t*Fl^R’ (Photon) 
R^tora ^tr c5c?r «rm r*i toR ««! crR RR’ RfR wits i ^r 
R^ tRR R^-tR’ (X-ray) 4R wMi (Friquency) 'a)lc«iN 

(Visible light) CRFR m *r*t toR ««! CRf*l i WfRBl 
4R^ r^rcr ^tmr RRm *Rr ipirir ‘Rmt- 
SR’ (Gamma-Ray) 4R ‘wf^’ (Photon) Rtot arm 
toRR CRf*t t *R (Energy) i CR RRRFt ‘RtRt-tR’ 

ertoRreR rs^rH" wnm srRlwi^ Rta rrr r*cr %- 
to r>cr crr i RfR^faca £ft%RR rcs-rcr *r°r rtr rir i 

<toh RsaR R^ fRRR^ RWM'olM SfRN R^RtR CR 

rwsIr f%to ^rr siftot rr :? r^ 4R?, wwm ^orfMtn 

ertRiRj rke^ ^t w- rr^ to *m 

n W% totK (Electron), tsrifa’ (Proton) « ‘ft$5w<f 
(Neutron) RW-t; R^R ‘^R ^FtR C*tR ^CR 

RrafR ri tR to c^wR; rrs, rsr RRtoto 

RtRTRtto®t r^r ’rR kr tot^ i 

4RRR rtcr RsarR ‘oimw£ mft cr#’ (Ernest 

Rutherford) W Rsr^ Rft R>Rt ‘Radio wave detector’-^ 
RtRJtR ‘alpha particles (alpha ray)’ CR> Rt^sRl Gold F il 

4R ^3RR to^R <RR ^ R$R Rg^RlCR ‘RT^Rt fflR RtCR^’ 
(Thin glass bulb) RsRR r*cr RRRS>tes ^1 RRtR^R 'Q RCRRRTR 
RtRJtR RRRRttRR R® l^fRRtR R^R’ (Hilium Nuclei) 
to¥R R^tRR 4R?. CRTRSiRUaR RTtR RgR ‘RRRR’ (Atom) 
^tRvs' 3 CR ^R^tCR WtR^oR%r ^t IjtR RtRR, tRRttR R^R "f5t?R 

(Particles) ^ttRR ^R^ sfto RTO i 
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fe Ooo 

37 OT, TO 737 W#TO W sffcm&y Pw 4*)H$ « WTO 

WW-43 filWl i WCrf $$llhC*f$ TO /^®7 TO / 5p5?7\ fotlWlF&t ffa SfllhCtfy TO7 C^F 

zifa * 1 1 $%fk*t<! tffcro i <m$$ §TO7 fvi) ifiuick «w$ mtt firfifiril o 

sfty fort 9 !*! Rwntt 9 ! f(frt io<?, )o 6 ) 

— Mrfrl 5m;. ;. Thomson Caihod Ray Tube^^fmf^sm^l 

VFf ‘$t e i<bS'i’ (Electron ) TO/TO Sl-wliR* W^TO (5w£ Afom/c Particles) 57TO 

^/? ^£37 4 ?® $7 t T*fr TO ^TO *jt/y faffpfk 

2j<Sl<3l<PlC<l WP/5R < P<K e 1'Q <llK3W /^«7 57*737 a73//*7 / <5^ ^TO® 57TOf ^C*7/ 
37 TO 7 OTTTOr? ^ %?7 WTTO 7 TOs TOT’TO #fo 7 tZTO# 5 ?^ 0 ?^ = 7 T 

TOft? /to ^•fatlfV 'T/w Rich y^fRi vc<i wfc% i 

w fim&m? ‘$w4u?w’ to* *7TO*to* tot/to «j$rc ^ mto twfi^ - 

43 38/^ TO/ft < p Jjft fifty <$ TO TOTO *TO? 
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“cror wws# cro M*iH$ ftro to w ®?f (farfa) & fifrs *t$& fimtu % 5 fat *ws ^ 

® Fulfil C*B $fv v ffaZ<p4 ffSpfpfl ifa&sl tf yfau CVN c ft TO 432, TOTO TO 3f f fa 2 )(t) 

— tfW? Glass Globe OrtJ 3Kf% i 43 fc$3 low pressure gas ®/§f TO 

C?*£ 3 j vff&mfjjfl ^4 powerful voltage) 333313. TO? W«T tfJlPB *f3FW$3 3ffl®3 
l5W S7 <TTO Wj*fj tc*/#/’ TOF 37^y 3fifr1®Z*i1 ft*fe TO fTO $^7 fiW TOW 
TO «/£W ?73r? Sifaffa ci*! / wfacw 3^3 i faciei fa&Hlif3QZ s fl ^FfiJ 
fayyc<p TO ?fTOs7? *75p7 TO7/CW wffaPB TO? ^ / CTO ft? C 3 il TO? 31 TO? W TO ?TO 
?/ 4&? / Sprjfitv TOC?- fault'd* tfiJFFNJ TO^ 33*( TOt ^7 TOO? *ffk*fl&3 TO / 

3/TO 3^ 379 387 TOf? fe/tf / TO?7 TO7CW ftTOJ? OT7TO 

?? C 3 l$ ^7 TO® - W TO 3 *fa effcu W? TO l 4 F 5 ?TO? ft TO^? 
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% 

fall Ootf 


“mm f^s s us) 

“wfiwi fmbr miM mfwtfk t mp% mjw lw w 7?fifo w sT’fa <” f^8 * «*) 

-- J7»oo 577 P? ft®7^ “5OTW 979 ’ (Max Planck) frmfa wt&t at ‘mm *#’ (Radiant 
Energy ) WTra srt <ms$ma m*lpr$W (divisible ) W& • 77 / “aTTPW *rfe' sowfa5 $z? 
3(7^ PT’fW 5/^7 ‘FFTfa’ ?7 tmt^t'-rt 377*0137 / ifl37$ *# 577*07 / 4? “OT? 5 ?’ 

(Photon) #fo7 ?7 iTTO7^7’ (Quanta )-<! cm* W aftm «W W >#5 «f/3V7‘f 
frniymmi c<rfr \ as snftwmt m mw W k^itr mnt tmm pu 57 
4?? tgpmm 'vq-'mi' to® 0 mriku ftmm mm m ivffa’ (Photon ) 
mi's vm ®r ?«ro m / 

mt-^mt at rtvln amm * 13 In 'selfcn> 'S^tj sfW i 800 7^7? 'Jw 377*7 Rint^itv 

iimwcn wifam /we? P7, c*rm fe tw ®7? 75377 cv? 

mprwm fawmi 1 ®7 <77 tot 75377 377*7 ^37 ?tj f%w7c?? 
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fU3S -io8 

“am m, swat wivi%*-$, c'2>/w/l*t , iw c’fiiw'i &m Fm 4 *, am $57 afoa 

trim i am mima ma am siHmm srtfa aw* (a mi m?a) i”(t e is **>) 

— fystff ‘wm <mf (Ruther Ford) )t>» *na ‘mat vrffibjm' W1 1$km 
M&’-a <m*rt cm wm (Gold Foil)-m wm fir?*! to am m <m *mq 
(atom )-H A , /e/a<)‘7 A" 1 / ^fm°'*l^ *pt (empty space ) OtH ^ffOZ A® C<KU% a/w?*/ 
Wm (mass ) 'ftS&s/V $Pia 5ZA AW / AM •#?-!? *EW? ATM, ?c*T«n5*f’ 

"zsrifci e /a$5?’ vffapm; ‘ftSQwtcm’ b$Ffa a-m <j« a/<j^ to?/ mm 
aim 4 tyfim famrm w<ttm* a mmrnm vfat to tfrfro Fmti vmt ma 
etirfai tyGihi f.i'stm <i?s aa ypm mmm a^tia itsa ytj t‘*t mta 03 ‘a^-’MaT'JW? 
jto?, c^rro ft©w? a^am Arfofcw^ fmam a ©a ®qr « mmaS soft® 
to mm zm / A«ft: a?t^w a®?*/m a^w awt to to? » 
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fas -}oQ 

“VfflUl 4I/J//9 faf*fa* sfUJWfR *Z 3 iS?? mx*K* S^7 ??Z® Aps/$#/ ^ a^/ftc 5 /? ^J 

eOTCT?r ej? ^ ^iz? sff is?; ^j^sa swr 35%® ’y/wz? s?r ^ 

fepiW SI W wrfsr stfapn fwz r (9 s So) 

— wfa 9 «otj anw, sym e ftlr-z? 43 # mu vm / fw fa* fasffi 

mat cwm mfafs mm *r0*rm 0 *1^575 mu jot ; /®ft *ay^m *i0*im' m 

wvn “faff *i0*jm’'s *iftm *mi m sma ,f t^r fmttf’ (Paul vilard) 
4*$ mfa* ‘*m-ZS’ (Gamma-ray) &mfr*mi 

‘mm *nfi>*jm’- 4 <i *fc*j ot cwifr a #m?r fam**! ‘RS&m’i “far 
fififam'-aiz *ft*i ot ‘W« #f‘ 1 mr ‘mt-m’-^ jgm *ft*i ot W 5^’ / ®r<r 
wa «rw-zj ‘Awv/’ is?? ‘ftlr-z?’ e frf® tot <?ot / 

Szgfa®' *ifmm c®®? fa™ fim&n *^nff a afzwre * 55 ®? *R*m^ 
smftrs w °i< 5 !$ 1 ^rwsi mm *<nwH^ 1 
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^ ^ tfof <3 

tsrf^’ « ftfw to ‘faSQ>*j|>f (Nucleus) baft 

TOS ^ $C=1<wH (Electron) ft^fjFTOR b^fifw 

^TOW W <ItTO I 

TOT osfiw Wtsffw %P1 (RT^T’ (Niels Bohr) 
*Tt<RHfw ?*f®faT ‘$M<WaW<f (Electron) cror 5 ^ WM 
(Quantum Jump)-4<T ^IW t *ff^’ (Energy) CT TO^ri 

^ vot £RH TOR, 4W TOT ^T*TTOI C^RR TOT R»V»|W 

^-TOt ^ «r £Rnfw to ^ 4<r ‘$w«*iK 

(Electron) RW ns-l^ rRtoi ^RR 

towim «Rnfw ^ i ‘%r cr^j’ ^ faro tot 

tro^r <£mc<t’ 'sfw ^ i 

4<m TOT fassl^t ‘Cockcroft’ 4R, ^oR RTOt’ft 

‘Ernest Walton’ smTOR w WT^ *PW»GmiI*T CTO 
^ toj srr tot ot’TOs to^t ^ i 

^R*R *&«8 TOT ‘4jHf*M>l ^FtfSf’ (Enrico Fermi) ^TtfwR 
tor ct, *IM^ ‘ftSiK (Neutron) rRtop crr CTOt 
*tTOfa r:*tj crr- ntfr R RRtfw 4? rr §t<r *rf% tot^ tot 

CTOt TO 4R ^ TORtt ^ ‘RSjK (Neutron) Rf*RTO *U 
TO®f3; oRJ f^§RPT ^RT TO^ TOW TO I 

Rlwlws ^lc°ilc<p icsob- TO=T R'wl^l ‘lise Meitner’ 
'Q ‘Otto Hahn’ ^ TOiR R^Rt fro ‘$$«faTO’ 

(Uranium 235 ) TO fa$QRl>l-W WTTO TO CTO ^1>TOT TOT 

to?, TO® ^iHi'ol'o ^5N*ffe’ fafo toto fro# &h*hiJh 

TOR i TO 'SU'D ^ *RTf%f& ‘Fission’ *Rif% TO TO i 

to f%ro fro rto TOR c ffw tor*i ^tro tow t wrr^ 

TOflW TOT TO?, TOH% W frog's Rt W TOT 

*$TR<J TORR TOW TOTOR WlfW TOT I 

4fTO ft?R WT% TOW TO fwift ‘C. T. R. Wilson’ 
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f&§ -}o\b 

“fafi 'srm*m$ e (wfim) frmqs fimt vyij (mp-fimrna 

wtyfanrtim) swift* ww r (w sw) 

— iMo. m*r csft*t to#t ■^p? <wm' wi#! ctot^ts sror? 

(Quantum Jump) WW? TOT?? foo/c<? TOTO7? JPt-ffi W> *1 Snvlui TO? / 

«to? #c*s ®r prtffl ?cmi hbzi m*t ftft 4 ftm twtm <prm *rk vmi $ 
vsrfm?? mm ftft srm to? c?, ^rni^t v*jm twvs mffs frSfjmm wsfim 
ftmtirt' vftmyt to *11*1 wmv ws *m 1 4 m$i v w cro to? c^sm 

ffcvn ww cto ‘frotii?’ ?rft?? fima toto ‘wt’ im pfi m to? <m% 3 

w W t>'$Pf < p %i* i •fitt'i ’ <I>ftf<f>l £f$ e t •Pta Vm 1 C? c*pIui' ^fiWJ ?cc? o (/cq/s 

$5W 1 mm TO? CTO TOC? ‘fclijjz' #w ?7fC?? ?TW CTO C«TO? WW fa? TO? 
?T Srm TO, TO? TOT?? ^ TOW CTO “CTOf?’ ^/TO TO TOT?? ?7?C?? *7 §um TOT 

to? / 4 «/c<$ t rimi e iffa toc® Sit-mt to / 
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Prat mm 



fun -)o ‘ i 

"Of® zjimrsi <sf m, srm frmfa (frmem aifiwM m>m) csmt kkS zrjfmfaf t jk 
a??e%* km zkmfkv a??? vfmfwi fa mem w) aw fkm fm vfrmkm 

4<FZr*i"($h sell) 

— i!>m w*f kmk • Cock croft’ w; m *?mrk ‘Ernest' st<mim re mvfa 'J5W 
‘frSfym’ com «e to w / ‘fckm ks&'F? v nfSkim ■sn^kmtekm 
w<fj cm kfirm frf&'us m m ikes km mms <w m, avs m m vif*i ?rwm 
(tro.ooo Vohs ) osfS ®7<y fcwm / mm <1 mftwim c®w km stmmm re 

mPT% ; stmm m*n vm k*m *tfkz $%w aw w#ww w w» w, 

?tw aw w?7 frSfcm' mtmk mm wr must m 1 aw-jwwt ww 
awn sf^rre? w km m 1 <w>pr mnfm 0 *rfe wfre fww'-a 1? 

*tWzR SfWm iWT ajSJ^s ?7Wf W k? 
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S’t-'aillfa^ A°<9 




/fej -iobr 

yfifi my en, wflsf e ("?#f ns ms) m % (ftj-ypj, my* 

m ss$) \5757 a??*/® <s$ m°i$ fiifiim yn m firym, $y mnyi fmO m$ 

(sm5 my, m mm *m ym sm^fm) " (a s ho) 

— •ems $fin s^f5 cyS (Mini) sflVKSS ‘Cyclotron ’ ®RTOif emt mss i 4$ emus 
£W? vs crnicm fin sm yffam s mfiymis finrn mws semi mmi 340 
MeV. m>% yfifim <aji s&mfa emm stmt ^ p ^ esfim $>-$ fim fin 
fifim myyt f&fcm'n es’Fi ‘npi « firsts’ ym $*t- t nm c tfm vftym ym sm 
fits w/srit t&vii m ^5 cm ¥S, ssiyw cm m<s ^*usnv mppm m*t ves 
w 3% mm my « yrniffi ffcy rims cvsrf&sm fiem / 
fism m vifim (m m msmim fsyms m m m w sm yyy syes, 
fc$ ms mi§ *p sy$ y vses /* 
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f &3 

<5737? mma fcwfa mn mw mm §#f Bmyt) 0 ®mr vfm 

vii<ai% f$m s^cy w j$ ©w? /” (0 $ ib) 

— ihicir 5 fK*T li'if Meitner' tf ‘0/7o Hahn ’ 'ASJV $/W7 /?7? IScsAs/ii-w’ ^ 

TO7® t&afim ‘ftSfam’ ozn m m, m m m§ w*r£te « ©??®? sct 

'i©er/39©/tf' (Radiation ) fofe ?? i ?7*T TO? TO9TO 3?7T© JfTO ?PT7 £?, >57??? <9*JTO^© 

?s? f5®7 aw fsre ’fgty mm % ??? m-frmmt stm ^mt 

TOe m*tjm ®? °m farm tot? to; sm e ©to? © 7? /^sr? «ro 

?W- > 5737 ? ®7>TO7? cdlfav ^?’ (Highest Energetic Radiation ) cm$ at ?f^/®3 7? 5fro 

yfwM fm% wp to?? ?$? iwiwf wnfom fm w 

MW ibS/ TOT?w 1 atirt m’djf Swtffl ?!? 1 
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« ‘Theodor Wulf csiw 

<llilW=1<] «*IGRI TOI 

(Most Energetic Particles) mt ‘Cosmic Ray 'asiT 

3*033 i mmfap 03’ (Cosmic Ray) ^$3*13 i W- (*) 
Primary Cosmic Rays 4m?. (^) Secondary Cosmic 
Rays. 

fmw^t 4 ^>iRm» 03' 4m* fe*m 

^fm*r mm i mmfwm 

*mt< ^nsfm c®r i fat's ^th cm- 

‘fift^nt mmftm <rcm^ j»i% ‘csriB^’ mt 

v% mmr’ mt (*fi> csrf^m) 

4m?, ^mf*l$ *% 'S»mjhj ^ifam^sm ^ift C*m (Heavy Metal) 
mmt<fm fm^fimm (Nucleus), 4^wttm mwj < 0 ^ ‘wQPmm’ 
(8fi> OflfBR), ’C3\33' (frfi> Cfijf^f), ‘^ifaOSH’ (b-f& cfiff^), wrm 

(^jf!> csri&s?) 4m? wm'Q «tft ftSQmrm i 

‘sfl^nf? cm’ (Primary Cosmic Rays) <il^3c<hi 

«*ri 4tm ^rmmrn mfare wmn® mwi m^mt 

f^WM ‘fitaR’ (Muon), ‘tOJlftfifteR’ (Anti 

Muon), ‘rnfafiJ's mtt'Qm’ (Positive Pion), ‘(mtmfi^o mi^sm’ 
(Negative Pion), ‘FfaSh mrt'om’ (Neutral Pion), % p i < wi»r 
(Electron), ‘ft'SlH’ (Neutron), ‘GEffim’ (Proton) ‘mfssjm’ 
(Positron) 'Q ’PfaGjcir (Neutrino) mm. m?*lj ^ml-^ 

^ mtm *WC«W»l5) msmfmms 03' (Secondary Cosmic Rays) 

RlR *ffiH 3*03 "SRva^H ^va <ji<^ 4tmm WI mPS 

Tim 4m? m*sm> mmm 'ajic e ii<i nf^s c«m <k?i 

^rmm rnmn^mj cmta mm i mmm 4l£m ‘Victor 
Hess’ <mtm srm ^6 'smtm ^ 4m? mnm 

‘Carl Anderson’ 4TTtmR:?nm ws *3033 msm ‘Cloud 
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chamber’-^ f^mfc «I««»IM amm ^c?r 

'o'R 5 «Ttf*Rm (7R i 

^ ‘Under Ground Detector’-^ ^T W 
iH^tSwr (Neutrino)-^ *mt 

i <ivo»iH f^t%^ ^mm ScgR'® ‘The high energetic 
particles of Cosmic Rays’ ^$lRc*<m arm® ‘*rmt-Tm 

(Gamma-Ray Burst), <?rr®t (Super Nova) 
(Sun) 'Q '4>WJMJ (Star) C«fW wtW «TO i 
‘Victor Hess’ ^ 1w?r v&mwh 
‘PHCW’ (Nobel) ^ i 

vi4>lta ^savoii ^ us ct, ^ g^nm 

f^¥ fk 3 TO, TO?, OT'Q ^ ^ ’fa *(toQ 
rnu& f%¥ frol'smM i 'Q’ftro ‘rorfros-TO’ (Cosmic 
Ray) ot wmo *rmt ^5T ^rf^TR^ smfe ^ i 

wo-to g^nm 3 Rsanfror w Wf^t w 
®Tt'» wsf TO i 4^s#r TO^- Kaons, lambda, Sigma 
Ksi particles. 

^Tt^tTOR’ (Carl Anderson) i&fto '3TTc=T 
«»JlPlwlFfal 'aisMlow ‘White Mountain’-^? «TO (arm Oooo 
f^rBm io,ooo 'QTO) ‘Cloud Chamber’-^ ‘Cosmic 

Rays’ *rm«r to?i arm ii,ooo c^r amm cg*rN 
<m, ‘Pr-wi^’ (Sea level) c«rc^ £ StMii m^tro-TO’ 
(Cosmic Rays) TO ^rfroH arm 8 o ®«r piPf I $ rto f%fh arm 
os tosto ^rmo tocto ^#mn ^srtfroro tof® 

TO, <m®f*r w^rnm ‘K-meson’ ?t ‘kaon’ *tRm ^RlBvs i 4^Rr 

^ffc TOmm to tocto TOT*rtR ^mrn smarts to i to^tr 

froAro to i fgro ‘TOmr^’m *& k€i *rn:TO 

to R’toto « Mfew totor *iR^f , 
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'Ivfi sffcft fcfa cmw msw ft% vfamw r (<t* s 8&) 

— ^pf tfjfahwi' (Carl Anderson) Secondary Cosmic ray- Ztu ft 

tlWUr c '*($&' (Positron ) VtRW i R&wRl %mw 

q/fi W toT w / B ig Bang Model-WWff+tH RwHthU mj yqRffir 

ftfo toim' d?^ vM< 4 iwftn i w- 

5f ? TO? d?j^ W<TOT R^pftw #ffa<l ^UJ i $<ft 

%!U5 1 wtf 5 7J 7 f t9 Ptpf r #fa7 d?^ **rf^’ ( Energy )-$ 

®®*r 3fCT / %Rtv ‘WVf-ffl' (Gamma-Rav) fti 5F5 ‘$c<n<p£ri' (fff^) d??? 

(m) ftfa vt&fcp fiftswfcim ?cm / 

yssrft ^- i mt^ a/rnr c* srfsfa wpt c*m +wlw 9 vt c? ©j 

^5# C<Mf$$ W-? *71? ^ <$?7 Cwltrti ssj TOJ SpifjffpS %C*JC% t ^ffl^f WtH Sjfbfir ?f 

C*I CWI&IV ffiFSffl ftS WJW tf *0$% Sffc&t *W5 / '3/Wf 5TJ *7? /^? 
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vs wt far?l w <fl?? iVtfW*? p, tot? (W #ot (ft <?TO? toto 
TOTO 3 HWt) W = 7 $ TO® $/#»/£$«? ; faTOtT? TOT? W %7 $TO <?< WW / (^ .' $o) 
— iS8i TO 5 ? '<pM i<!j/»/<m' (Carl Anderson) TO^TO ‘While Mountain '-‘HH 
>3TO (TO $ 0,000 fS $m) finiw Cava ‘Cloud chamber' J!*R TO TOTO 
*tf35iHiF5T$Ri of Cloud chamber-ai Cosmic raxs-ORI ifcfl TOJT? TO $8 s&H 
nfyfifa (unstable ) ^ V57JW vffal ^ S*t«;?w tots ^ ^eT*TO ‘K -me son ’ W 

Kaon’ TO <07 1 4$ =7#P7eTO = 7 /? ?«to TOT? 'WTO W?WS f?/ /TO7^ ‘wf 

oumm ’* to?/ 7® /to ijjw e tttoto tos /to >4 to/to few to?t7 w^it 

=71 i 7#TO TO* fTO^, W ^TO <4TO3 “fTOH’-t TOW 4 * 5 7 TO 

TO (TO Jfioo TO? 7 ) fa®#? TOTO TO^s TOT 5 / ?TO 7 ? ‘WsO?’ TOTO^ TO 

(TO TO?? ’TTO TOTS' <TO fo? “TOT’ W TO 4TOT Wj*tJ TO ethltw !n>vti<i? " 
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f &5 -ii'O 

“^nfvcsi wffia 57*77 4$ y<7 met irsfpb c*i*t yf&nfk, yfc Sqifietn fap> cth frpfa 

$*if?s 3?, 'nfctrfhn ifret, csmrn fotmfli vKjfwtn (stfs-f) m* ^ 55®/? 

iflfsTT^ fTOTO fm) 37#m W 57/3777 CfH (Wt vplftl WR-fasitf VUiff WR1J frpfa 

Crfttyjti 0^1 ■’)'*/ ^ yaffil <p/scvs < flZ3 *77) / (<So S ttb’, <tb) 

— 3 / 7 = 7 ? 37 m =»?? §* 7 / 3 / 3 , fern ?7r3 ?3# 33 * 77/3 43 ? 3 m fosm 

3^7?777pr *7/7757/33 fc®7/?3 ’Tffa'f e Wf/!k/*/ 43? VtWV g fefali -f d 37*//^ 

fora ftw-srg* 537/30? 37? Sw/Pw ® 3 t 3 e f* 77 « 7 % 3 *tj mm $m vt mi rs cm 

W W 3 ^ (? /33T7W37 JpW 47777 C3F 57W73 m '9^®H 5T*7 *3®- J?37=T 

<3?/?3 317ft* / dt3 /3 -*7?37t? 3ty/?3 *77 =7? £?, <3757? (W W, C3*ft W*ft 41Z 

% /33§ ysai/f vw'Sl'-f w.nfai erf Ji#rt 4^3 *’737' 37^77 |/?I3 erf Cloud Chamber PFd 

vim, vt yigiw §*7/5/377 mtvj sew jer item i 
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crniffcm m m &j mw 19 ^t t $%& vfkm* (®pm) fiwfa 

<?$ *r°&rmi sr7, tot? r Stop* to* ^w/" (to sto) 

— G^fER! %Rc \ i <pc*/<pisr*f R&$c<p <yntl nffl Sb&v *ift*i ‘Project Poltergiest'-43 5/<JP 
*imwfc? am fkmm wm ^ toto #far (Neutrino)c* m sm tof* 

^TTO 4 4>R$(>i^ 2ff$ tfSr? *3^ ifl?® C^H 'SfaT? &T5? <7<W $£? ?T / £? JPUFI ?fif£( 

WlRi tfft&lFf fcws TOT? ^ TO?t fatisl (Interact ) <&& ^t l zffo TOW font TO 
Xto Rfttrt WPjyi *R*I iftS ® W (Neutrino ) <sforo ^rc? ?OT/ 4Fr? srfiw ?*?r& 
*f£? ?T / 4?T 0FTO7 e W W W ®?^? ^7 / 

<$Pfo1 R$l£t4fci> chlcv *ff vR ©J IS? fer TOT TO / TO£*T 

=? cm m tot, e TOnrlte #)ro /roft tot? «we (on 

Ql&rtiCrfl *fl?F 3 ?5? TO) W*f ®/c<p □rJta/fl TOT ^W* *3? /% C^M ^f/C3? 
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7 w/fim s/fempm fai? &vs crniftzw fai? ’fa spiff wi ?f a Jifam i =j^i? 

$w cffRm & $31 m frtzft nmpr 3 fc?, m c®? (conn's) *1 c*fom w /%fa 

^T3 /” (8 1 io8 ) 

— }n>W e w Brook haven -43 Spark Chamber -4 fnsai^l 'Jack Sleinberger’ ‘$$•33 
fafifcw/’ ( Muon Neutrino )-3 $ 1 %$ stiff vm *m &i 3 Vipr ftm fa «W-»ra 4 ? wpik 

i^v #fa %mw stiff to fcfftffo ^Rfa tot? w vfil+im mfa 3 iu ^z® 

tft Z*m W ff 43Z Iff® W3 W ff I ^3 4 m3Wlfo V*ff8 ?fff1 3ff&$ *IK3frl vpr® 

3 IPT-f 33 ffa 13 Spmtm ?® Sf/? } 8 oo TO 5 V$m Sjgfa TOP? 3 ?OT wfa® 

sr/fc w i m 43 *mpi tmifo stum fcmv imw b$fnw fonfas a m 3 m w*kw 

< 5 % ; f?ff® s? 7 ® * 37 ? w w*/faj? 4 ®TO far 3^(7 fe/W W ® 7 # JfwKsnJ ^ 

'5?fa ffyf® mm cwffi i wm cspFrw? far fafar fimw-S wffi / 
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^iraih, *i*lft* >8 



6 <J#%s (Wlfiti) faw*fa <lf$iitls> i VRffl 4$ W W, fef »/*/$/ 

wm tifa r (^ t)o<t) 

— ffefl 'tjWH Bubble Chamber $ iW ^IFf vlwfh+M fc&Hfth ) Mr Donald 
Gloser’ teH ^fW / tf/i? Vloud Chamber’ C^ tjps 

fym fm*l*m im um rn SMS / Bubble Chamber -43 miff vfal Negative 
Pion, Neutral Kaon, Lamda , Positive Pion tf Pro/on f&T/ft WI® 

wr& smfos ?cm $ jsm* rffa w, m w* 

^3f fli&CiW 1RR vfifopttf fw Htfof V3J3 W Vft$ I H-$ &W Pf WtJ 

*R2(ftf fflt TOT$ / frfff yftj CQ1R 7f&J y CVSffc frffl yf*fj yfifol w*f& 

4?m aft to* 4 toj?’« wimws wf&j Rowh wft i fcffi wfpfj cm m w/s 

4fer to mew ifckifcn mew m*r & iw*m w « %** *ro*? 
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toTO to?HRT’ (Particles Zoo) 'TO^ 4# to ^3?1? to 
TO i 

f?\*i *nto? to? gro? ctot ^¥? toto vi^t^ 

? 5 tol0'T , S1 < 3^ 'gTO? Wft'G £|vsj*si»'o|c<5 g*f? 'G TOt? ?h'o]*l 
'o^U tolcs* «TC^T fto^ f?#jj ^IC? ftaft sTO ‘Powerful 
Particle accelerator’ i TOtom, ?lf*l?rt, ^sffwf^, tov 
OT, totos fto^ crot 4 ?T5 t g 5 ^ 4to ?1? i 
4??? to?’ gro? c*iiGioa3. fen 'Sf^n^o to 4?s toroi 
I G^C? G||c'llto t^JSTHto gg? 56 !!? fifths ?S?>1*#M§ 
c? cvilPM»'!»lw VTO#’ (Quark) gto to-## ?*to 
to toa pt ^s«lJ cto ?R?g ‘Murray Gell Mann’ i 

TO 4^> fil^RC^ 5 C^G gto? •? 4>TO *H'§*i 4^ G?# 

CTO? 4# g#t Wl^TO TO# I to iJft'b'S tort tore? tot 
Brook Haven-4 fraft ‘New buble chamber-4 ‘Omega 
minus’ TO wttofG toil) w) to ‘Gell Mann’-4? 
‘CTO#’ (Quark) aWMW (TO to flf# TO? to i 4^ 
TOT 33, ^-TOt*J, C#?, tog?, tcto?,PPR, totor, 
#to? troto <2firr toito wtto^s gstotror ^rog 
d tto g?, ???, 4 1 ggg tot 7 ^ to-TOto 

toTOT^ (Sub-atomic particles) TO1? ‘CTO#’ (Quark) 
to!? 5 TOG ?tot to to® i to 5 to# 4lR"fvs 

G $.Ct! R«sH 5]fsn\s va[?> =TTf^TC?I Cg? I ^|R"^ S 'S 

‘C?HTO# TOt? sttotot ‘4T1# CTO#’g (Anti Quark) 
?TTO i ‘CTO#’ 4 ?° v ‘411# CTO#’ #to TO ‘Mesons’ toft 
‘Positive Pion’ g ‘Negative Pion’ ^ ge? i 
Vo’-? gTO Ql*S8 TOT) TO 57 !? ‘Samuel Ting’ g ‘Burton 
Richter’ 4<# TOT ^to-^toTO? tro#’ tone?? 8<f TOTJ 
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‘Charm quark’ r^crr 4R* ^oc?f \atRt *fc<w> 

rrr 4 wim*i’ rrrr rf» r^wr i 

I'I'aRR «f^9 ^RgtfRS RSR W^l>m R5pl4l*I^Mtf 4RR>t to 

ftoR, ^rkrritf ^ tofto’ <Rifa<Mw RtotR ftoR RRt- 
Rto ftoR’ (Particle Physics)-^ CT 4R^t qRWto RR# 

^[^s cr ftot Rtom « Rto^«TtR ^\ 

t#rs aftfR RRTC^ i ^-RRRtoF ^rfwi RSRJRfR CRlPlR 5 $RTR1R 
CR Wm^3 R^ ^ CRCR WfR'S R^ ?PR vaRT ^SR CRtR^ (71 

RM 'SR 5 <t>MC!*, RtotR RRCRR G8WRE& R*a|MR 'RRRTCR WT^Tm 

wr www? wra to r^cst^ ^rirr r^rir ^cRtR rf» 
R^cRft i toKTRt <45 attorn crrr wr^ 5 ^ Rte 4R**Fa rwr 

CR^t RR I ^ RR> R«RR *£R <vsV|M \B^V|||U\S tot-Rto toR’ 

(Practicle physics) R°Rc¥ RHRRRTW wtCRR WRR'Q ftofc 
^R toa RtCRfR I totRW, WlRtCRR ^ RSRS'tlR 

R^fRRFalR R«|1 r\o vstRjR RJlWBtfii RRR ttoCR 

RtR^CRIR 4R* ^1NR»l3) RBRI tow ^CRto ^CR RtR^CR I 
toR WSIR RRR RW R^RsRTR R^TR iStRt'aR R^>f R^RJ 
orttoR RiRtvo TO R5tff5 R^ttoR RRR R^R R^RR 

fR^CR CRltootW ^RRR Rt ‘MlPl* R^PR R^tot’ 

tol%f WtC^ RCR ttoc® ^Rto ^CRC^ I 4CRR RCRJ fcfi> 3C5^ 
tRRRtRs’ (Quark) CR'QCRt ‘RRR RtRRRto Rfe’ (Strong 
Nuclear Forec)-R RfCR fttoRtR (Interaction) ^R sRR 
R>CR RtCR> 4R° ^fRR 'bit* tRR^R’ (Lepton), CR RsftotoTt 
RRR RlRRRto RfeR’ RtCR to%RtR ^WR 5^R RRRRt I && 
CRlfRRS R^PR Rsfto 'RtRtR vft RfRRTCR to?? RCRC^ I Rf% 
81^ tot 4R# RtoR, W 8l^R *fl» ^R tRRRt¥’ ^R^ ^5fRR ^ 
^R Rto«RR R^Rfw VtR^R’ (Lepton). 

RRR RiRRRRR tRRTR’-^R 4R# ‘WtR-W^Rf^’ (Up- 
quark), 4R° 'RRRl^ "5^ “'alSi CRtRtR’ (Down-quark) i 
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‘%=t^ j t’ (Electron) 'S 
% e 'i<niH f^tof (Electron Neutrino) i ^s 5 

^as (Ordinary Matter) 

^Ito ^ i *rt fiff^r t%W5j 

w?Ji£*l \5f^ v3 ^<jf| i ^rf^-T^l¥f¥’ 'Q ‘wi^r c^mt¥’ 

faRi's ^£3 (Proton) 'G (Neutron) ^jfl 

^<J£^ I ^\©S*I<I G ‘ft$lH’ ftfm ^ ftoft 

‘ft^TTPr’ (Nucleus) ‘^T1^R5 t^Hs’ | *[£<* 1*^' 

Ffa*[t£*t %®1<wK (Electron) *mH <F£<t ‘^ift ^t 
(Stable Atom) i « 

fsfe W ^ (Molicule) i wsn^r ?m 

<iw *rm< f^s i && (M^ 

*pii£<l<? orf^m *t?r p Rt t^r® w ^ftn ^ 

(M^ ^fjsrR ^ vihmw «\»»im <&*r 

®Tt'» <H<1C!? I 

WlPl<1> <!^ e rm *\ V \<S ix’^R^lW?! ^tWbTf^ 

<rf*tf (Cosmic Ray) <srk 'ijMw'Gfe sfW^ ^<Tt *rm i 
f^stn *iftral£<]<i ^ (smufc ^£E^ ‘£§0’ (Strange) *srk 
~ sm- *5tf’ (Charm) C^t¥f¥ i 
fsfc&C (Muon) 4?* ‘frfc'SR 1 hvBG5chI’ (Muon 

Neutrino) i 

^fihf ^<rrw wf£^ (Down-Quark), « 1K- 

(Top-Quark) •TT 5 ^ ^ c<pmt¥ ires. wl£^ 

‘rfl^’ (Tau) « ‘t^-P'SQh’ (Tau-Neutrino) i 
'<'o>iH Standard Model- ^ptft ^ f^f 

(Static) ’t^R ^RTR (Chassis) i 

^£^s ^g^ c fPP5^ ^C?t slt£^ Tf?R *ffej 

^r*uw i if ^ T’fi* 'S^ ^ (Messenger 
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*A8 $4vaiH, « ^5^ 



“wfrf 0 (*w yqfkttt) ffim* cm 3 sfomrn wot «w 

WWtf jfijtftf (M icro Wl */$/*[^ f wW (Macro J *77$ y"*y& 

f*!fim*$i"()o ste) 

— tf’TOT *ftcv9 fia?/*5) Cell Mann ’-4$ fl ‘Omega minus ’-43 C3*flffi3 CNJ WEi 
1 Mr . Murray G ell Mann’ L mm' (Quark) mt3&n*ff3m i C3sm33^l 

3? c$fi& 4 ‘rthwOT *//<$?/ ^ 

/ &WIW3 CFft ms*tfa 3$JFIl C^iBig Bang Model WiWWil fm&W ?W- Wfr 
^*77 tvfi'i’ (Photon ) y^FSS \ < pf<il<p t -43 ^ iCitCZ l 4 *13$ W &F13 C<Pflif4 o ilf<j v <pv 

3&K$t Brook haven laboratory -C$ Bubbles Chamber-4 Omega Minus •OT /?*#/? 

.. OT 3/5^7 30oo TORT^ fW 5 vW mtvffc® W ^OT, 0 

fkmfpv Vftf&l 4 1 3^/^y CT^KT vfomyRS 3S*t! TO / V C3?m 4$tV(3 

4 <pfft ^ Sflffcj i 
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‘^)7 ^ Tf^fcf (iqfef) vr wtma # ^yrj 

(^-3331^) 313313 /^\?7 vhC^PFl ^2j (33F[3 C3tWf^ 3$t333%3) W37 ^5^ / $CVj<pft> 

fm$ m fitfim <?f&m 4 ^ t*& &m3 r (w s *) 

— ) Mr . Murray Gell Mann' -43 mv$ 

#fal fc# fe/fe to/ Gell Mann -43 C333f¥ m3 

313$, f^W Omega Minus -43 3I3JOI appfr OT nl*r% c<pI<jI<p’ ^3Us3 $33 (3(3 W333 
^$373 CStWl^fU; /<a?/'yfiv fc'ifajCfy $<Sl3$ *(33vlU5 C^C'i (33 43° 334 ®I £ffa&1 3V5 
3>(3 i C413W 43Z 4Jf$ ( 33313 i fifav 3(3 M esoilS 3$t3>f / 

srFf-fZVfc 43$ 3J4.3K33 (3 v3j WWlfec* $3313 (Wf% W W 5 ]^ 

Wrf) fwwRl $7 SFM 3%3 $<r%!*f3 3*3U5 SfW Moo 3^3 333 / 377*17# WW 

37^ sw /%? 43 ^7^7^' TO 3RTO <773^ 3!C3? 
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ft (crnrn vifiw 3773 Swim w*m) www wnrf « (vt.iRaff 

WS) <335 4®75 {'5RT^*f Sf^j SfTtfj ftp 3?375 few 5R, 37?7 ftft <333® 54?5? few ftft fW 

ft? ’r**K¥t y'kt’i 577455 gft fmtff, 33? 5 j 577573) mpm *$ 4 ® <sft <ftai /" (io jitrj 
— ffew fW <3$ 43$ wivfc<w tylfiwiPfill *53374577 Standford University *(*>3 
stfsffe Linear Accelerator Centre, C*N1Ft stff v 337 ®$H> vjtolifl 5 P^ 4W43f 

is 537/3433 ftfe? jm$ mni^u cfifo rffat vmt¥' (Quark) wfe?® oti <s 
fl/ftW w 577 / 54 ? cm 43, *S7»T-f3<373-i3? 37373$ 357 43? *5537 «7? 

^ftw ^’/cws <75*173 5753®745 ?*H vtnlk*l I 

*5737? ?fe fe3J’ 57 *435, *3 wfiilit awm gif it SFM.JtfWff 33 pp 5? wft®73 37/33* 
5^7337775 *77 3435, ®/?c«7 ftwc< 573$ Sqfoi » ■'w*/? dttfhjiy at 3 W W? intelPop stuff stff 
)8oo 3<33 *[[4$ *5|S/? $75 cmR? Rnalu Slfi s -nutceta <j/t '5M*(/$ i9/E4? 4771® *7743 57 / 

f^tlffW tial&ff <73® SIJ^S ss/^fl/? Wtsff ytvfilffov S5K*ff Styff 57^ 374® <57 ?4? <7557 ®ft a 
<7745? 5*74® 3743*7 ®34® *7743 / 4 4® 75557 873® 4773745 43757 <33? *7/®®^ftf3 4® 75 ^75 45$ / 


www.amarboi.org 



$*l-'SIWf<4 TO ^.<7 



Ivfi (J?% fs « ispf vfum) sm w frg, mamtvmicffltt*) 

— ' Particles Accelerator’ Vt ’CERN’ osnm *Km fettf jjfesi 

yfarstfe sIUS %H> ■% fiSfe’l W*tj ???? yfky foarffm $m } 6 oo ‘Will*’ fifes 

50 frf> (Ms ferifeftVsR mtUOl MCI® ^RCs W 5? / SMMS Strifes %fiu$ ?7 (tNlFtl *£«£? I 

*r$-*mii[ tw "Wf* #N?? im ^^ifefe /?® 7 ? fint 377®? 377? w# ?? ??? 37^*77 

m<s ®7 aw ?#? imm fi<rmpt i 

fimtM wi yifivmy* wu&it mtftm m 37739 cm crtfiut fim wFt-fwm fimm 

*s Stfist v tWUlH e t! ^<J£? i 777? ifl , pJ? C^eelfis SRST3 SPCJR <pt<i £*r^/£\s fissjr^j 5537 
3f«;<p<f\s7 <tjsls 96? ^£ 0 ? <77 / oyspffi ffespi ist’tffef ^psncrtH 97J? < p/£?‘S ctfl^cs vffltCQ <77 / <5? 
*7? 377? <499 fe **ft ?/<P£'9 *77C? <4^^ 3®7 7757? felstfife £^£<y £9??? er*<7? '5797 5T®7 <s7£<p $Sf 
*77e?7? $797 <M 5 £*r? 9’ST? 379(97 /9>rt9 (Si^n ) $tmi*tJ$ W7 <K?£K ?7 37??j? 9Wt 
fe?T? fe#3 / 3779Z9 99977 5 ^ 9(#f®7, 37? 99*9 3??? 9(#f®7 *7/?57? 99? »r?t ffer*fa 
9^5 (Sitffl j f t^fi wis ?T? / 377? 3??? ‘377975^ ”?2o/£<j £997 97£? 1 
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Bah^ons Mkso.xs 



fifa-^8 

“m mm mm fafa jpw" fcs¥ m? mm cm mfas am (mum mm ?fan$ wifan 
mm amm) 0, mtfam cm faffc ait r (s^ s m) 

— mcifam mfamfan mmc$ fjmvtf Rafta mm «h mfys fa f&aifafa mi 

Slandford Linear Accelerator Centre-m 4?T°a MR mJ&Ri t W 0C? MtlWlfa mj 
faw$ mt fafavvm mi vnm ?/ ot«i mu mrnmm mpi mu m3 10 
mfsni m % 1 0am 10 m cm amm mfam ^faa mm- ‘0 M°mft MR cm csmcm 
mu faaj mR?i <s rtf? cm mac¥ feMR fas¥? vmm *w cac? mas mfa 
tmfas am emu cmtm ms ?sif Maifs, am-mm « m ftardfk ?iot mm m 
ot mat m<8 cm csmi mimic? cm fas finals? sti cmrm mi mat cafak 

M /’ atV i8oo IVffi fwkl It'Dayct. m jm, fajs 0 faMlf&S »/£<?$ ai fo&lfa s 

am ayz fas ?cm, at sim w» firnm acam atf® e mrrnm acma Mm 1 
fam' ci ffaasj ati sw as am 1 
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'f+9f*'=991'9it9f 99 99 


fun 0 ^(? 

‘■fefr totow ^ c*int?u to? toto toto tot^? (Sivn )c$ 

sriFFr* <pfr.c<i?" (80 s trC) 

— £TO? *?TO (TOr£ Group -3 5 V 2 TO TOTO 'JPtrm-' #fa 7 3 ^ Lepton 
Group -3 rrj ^TO' TO ?7 C^P TO (XfPWf- 3 <K C^^- 3 P TO Sp*ff 5 [he 

Hilll\> «TOW<TO xfzxui 3 "’7? ^ ?# TO/TO TO^J TOTO TO/ 

>TO7? CTOTO 4?? (rfvffa TOTO^ CTO? Cosmic RdX-ZTt 33°y TOTOTOTO TO TO ^ 
TO?? S 7 TO TO <7 TO TO TO • 

toto zrtw* to s?p/to tots to to? tot? to tot? ?tto to 

TO 7 TO 7 ? TO TO-fTOW 4 TOfe' TOTO TOTTO TOTO 

^ C TO TOTOTO /TO^TO ^ 7 TO TO? TO? Sfffe ,%7 TO 1 ?' TO??- TO-^?TO 

/TOTO’ / TO? TOTOf ?fer TO 7 ? TO 7 £7 /TO? ??TO TO? / 
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Aoton 

(poritto chvgt ) 



<■ ‘ 

Down quark 


Up |uark 


Gluons 



Neutron 

(«0 Mrge) 


fBtS 

“ft# mim&fl 6 yfo%t (wr TOrf^r?) fan fait (mp£*m min) ^*ij 
( fasim infant m frmtm mm) mnfts ^fat nt wr (•}<? s w) 
-~4mif^‘nmi%'(atom)mssifcfl>nm$m^vyt$ t [ < fl*$§fi5i nrnfacsmum 
mt sm ‘ fa&m ’ (Nucleus ) i R$&m nffa m tsffa' « ft®??' w $t-mfa ^ 

nffim i^z fm i mm sfeft xafa' vftvr qcBi fan cmi ¥’ « atfa5 fa&t cmi¥’ fm >s?? 
sfa# “faffin' vfan “fan cmrf’ a 4nfi> fan cmn¥' mm *wst^' 

c ulfa* mpp f 'Vj’W ?R<W miS- 'TO«?7? W cv/Sf' cm i mm nffa (Radiant 

Energy ) vtt'$rt*M fafiis Big Bang ml ticvlal cm i m TO, Big Bang nim v’fi'fb 

(10 Cm.) fatffa miS Static Energy <fin famH fa%% mm ft’ (Noor) cm, 
*f <rm“ mt frnmmfm fastm’ famm&nj cfamn m a fa^cs <s& wfyim i 

mm wetifis m fame* ft*/w? faiMfa^r nfkncn *rfa mi tot m mg ww 
*tw to? is5(? yf&mv i 
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§*l-'SlWf^ W5 5.«« 



fovH (vtH-f&BlH), &IOs c?li ■’tc+ti «77? (57? $7 cpH 3^37 /®?37 

<773Wlfa3' C3 £3*7*7 3?®5 3T?37 l r-? C?7® *77 (3*3), 517^1*73 SR7 ??? <73 %*t 3 (??87 5 f® « 

<7337*7® spty^if oj cm fim),mm (y*fo. mm ®/?/(w sjtffa fmmu ? 7 toi ^ 

3757^7 '5^77 43? WH W1 ®/?/£W WjZ*IJ famR <53*3773 *37737? -3 «f/®) 

ftmwi r (? s t e <a) 

-'- <53*f& <73377 J-rs 37T® /®3 33F73 ^37 §<7-W/3<f 3#i*7 1 ''Wafts' 57^f? T®#?’ 3*ft®7 « 

57^57 3*$3*7 ?re <733775? «s%? ‘ faSfcm ’ yft mmi w?<t? 3s%7 

®73 <7wf® 5IT8f? 3*73F7 ‘ftS&’IHW' 5$#73* ‘ZlPtftv' 573?}®* ‘IWtSw" 3*ft3*K3* W3W3 
3737137 3% ®Z3 (3(3(f / 377377 P73 bffiL* 377137-3737737, 57fi>, <77^7, '57833? l&SftB 31 3771? 
3f3ra /®?? ®1 U$® '5^7 <733775? -Wien <7$® / 3735 fmi >573737 ®7 £331® *77% 37 / ®7? 
f337H 3*7T?-%5# ?I® ?Ff $315 57337TT /33IS7V73 37^1*77 077^3 %JJ^ ?7® ?Z3/ 355*33 
377H7?r® /3?F$ ?«373 5R7 <S%3 £31® ?I3 1 
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f&ZJ 

“®7TO7 ft TO*?, ftvfc? y&K Vlffcv yfi&'vf^ m vfil m*?” (*b t to) 

— Jftlf ‘W377J* (A tom ) *to/2>£\ s £?F7fi>, 0Fffi> <OT7? 

< y? W5 ^ /5ft vi mufa 'vfj* (M olicule ) / 0(/«M £^7/?, ot/5 {&!$, 

t <£?/?, 5^ 9 R^fn ftft \s 4^ dW? cilfiiQ 'IhlC'fe uii<pfs> «7/v» <p($c% i 

ctilfa mi ftfts sn? riTffif* mi ^ 4 wfim arc *h t 

4^7 (3^ ft®H ^ 0 /*<£* W Wf, V5# 

5fhW*M <f$vu fi'-ww GJ *ffe ‘*^7’ 3pjr7J -j(^®/c<7 5 P t f/ I R TO 

RsmR, *73*W ®fe^e 4&# 4** 377W ^ / 


www.amarboi.org 





ft >4 

“ 3133 & tRwfk 303 ftvm r (w s it») 

•• vfeft mj&i fitpfa 'mrno$ « (mRvw) # 43 i 5 fm iwfaRci 33*1 $3- 

Sfg (303 &i 1!3l3-3lfw&r3, SfftgKSR, 4lit$llW, 3333 a WM ^3? 3tfaSi3) 333 
W 51 $ 3 t ftW& 3 1 ” ( 8 * sm) 

— <a<y# jj$ ft cvtfa? mt4 vifrfs ?cm 1 siims eft zftfap fifGsvm, 

3$l $ m3, 33*3 « WB Rfas £3 33tfa 3 3Jf^f $K33 W13 ?Cm 1 R&13 ®? OTW 333 
f33t3Pfcp C 3 faC 9 few? Wf? eft < 0 Rl 3 3330 303 333 ftt*t 3 IK$ vft 33 Rw 3 i3f*ft Rffl I 
w ftm33 wife e wRw fm 333 vrmi m 3 3 m vmw vfau$3 3 mm 
w eft cftfap m# m3 3 #» 433 woo 3333 yrf yft&H jw C3 ‘ 311 %%’ 

<?$ vft c3& wmw ^mi ?3i zflfim fkm, faR fa miw Hffa m&i vrfwti) 33 ? 

Pn$l 3 ^F ®H fa 3 L*l? 
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'atcr droplet 



/ 




Water 

molecule 

One of ftoo 
hydrogen atoms 

Oxygen atom 

Orbiting 

electron 


Nmleu* i*f eight proUm* 
and eight neutron* 


of 

*rmngh> 


CKyjjen atom 



Proton 

Neutron 


Oxygen nuctou* 


together 
One 

down" qmri* 


i d how* rndmte 

mm movement at centre^ aoti qHmk* mommtm-dy 



s? 


Mf v qm* 

Imtdea .•« 


f&U OOo 

“ fia*f< 7 (Sign ) aRam fhrik a^mm wi« Ram aRv-fa, <m% mm ca 
atRalam vRUm mja aa yjfoR'i ama mg aifa afatscar (8<t s it) 

— >sam tfacs 4?tf> atfaa evifrm Rftft am antim "Rfag W gpfr rilR* wps atflaa 

‘U?l*l\4' *rfe Cfftmzcmi mat atVtaV £®?9 Hi 9 ! Wt Final product Rcaca atRa CVafr 
a*fa am atR atm Rs vaa ajtacafrkv atfaa wifrt* m lyifc* Batata Rfwm’ « 
*^ 7 tz® mca’ Rm am mil m, ma m 'mat B%cm caftat, yfmta <aag z&tsKm 
aaat^m aaafifcs R®$ am catRrar via Batata ‘cawia’ aaka Rm caca a*fa at* aarta ay$ 
a^<kca 0am fcaavsi ms ama mrjw m ‘caaata’ wan a n ^atca mj afrit 1 
4 aa sty am aitRcm 7/t ca caaai¥ cam, aiaaattfB cat XmR'caR caatca a*fa ata 
atavs aa*( aa, caatca am aajRcata tjBtta R> aca caata sat ewa vac's atca? 
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fBzi -i'Si 

m it m wot?? (Sign ) tow fas* =w (TOt®w vkri wfa 

* f/w *m $ isi w toh! towt to, wfa o vniil®* urn fkyitu ituti 

w-Rw<p S7C j CH) ? fovlci ('4 *pR' fa°H f‘i‘Si > (1c*p$ $i(% ' 4H 9 ! R sfyy 9 !^ lilt ) &%iR*Il<p 

/Wfff W ?fw*? i" (80 S to) 

— w«w tot%v c#j® msfo ^ 8rrf®37 «#, c*0, cwfi^ ‘mrf toto? fr/g® ?r? 

Z^JfS ®<J7 Ifflltfc? TOife WJTT ft«/« iS^ tif/fi*? 1 TOIw j/f TO ®R CffajPI 1CS1 f/? 

sia sots / awror ^rrerfro ijfkv $ius nd^n / % /w? w?w anw ftft® sfe 
CS, affl? CT? ‘TOS/?’ sw 4? itfsffi iqtl v yo Slfijfo Iwm OTS, vlilW! fe&l& Wtf 
<?$ TO/-K® W? TOTO7? 4® Rwi- f tws ci$ wm ®<TO 7® ®pw »w|b o flrofa »/fics 
imr $-3 it 41 ciw i iff* 9 iRmm « few tow ® jr<ff tow? 

;W- JTOTO ij Sr#tf W a^W 5 /® fl aw?8 TOW 41$ ($13 Wt W STS'? Sot cw ®ot? l 

emu i xm “w fij-wfcm eiw ft W sot* ^toth “ang/?’/ yro/? top vfij mx* 
cm* /*ot 3itto ®*j a?^*/j 'of/g/^ 1 ^ ot* cm fif to®, w/d»$ ®§ot to; 
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7M 

“ vm? fimfa ifym vFti*i itff a yffikv (w nyftptj wm 3*® vim z*rm vfan 
<tKv (*tmt v*m fimfa ^ "tg ?¥ jfcm, wm vim 's^n' ifm ?w 

m) mt vm s/fv (3 m*i fimfm zfv) mifam ?r? ^ /” ? io<?) 

— 'W7J I f? I tyfwcv wfvUl-fffim Wl ■'W'J 3*PM dfsnfo ‘Wms <5)i& k/I?, < j/vs< *W*( 

3?^5? feft <swr ‘wn? <r?^y? ft)%» 5? #$ct v B , m fiftv 

?n? 3i? aiTff^ wr / #t® 3w/i> 33 ? wfvn ifev fm dw mfiv vibmn 

(Atomic Structure) dlHstl u^lR ti /S/aj«w WglJ cvimv’ <wfo ifl//?lv<p 

fcSfa iftet, *1311% into, 4?? 55 mfcs fora-’jwr, <ra® a 3 ct? w n$ c i% my wmi 
Rasim uiwici wR\» 5T® C'lcuR, vi CWV divm 0fv a s 1% 3 jfe fv vug 4 faq/a fcv 

< W? C*l, dlQfflj R*tf*l* Hit Wf, fvt^I dlQFf! dtuRcv? «/c?c?, 43? 31>j3? a® i53? 

v \fbcvn 5as irfff divt ’ s nm yi vimi vtmt wa mfcvjn fv stuum mps? 
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Particles)-^ RSRf.«> ^ 

2f^rns?% '^HM<l ^filfaj i ‘Electro 

Weak’ "*n ‘(RFT5R "#Rn ‘Electro magnetism’ « ‘W’ 1 
^ Z’ "#Rn ‘Weak force’-4<} i ^c#i\a 
t^T’ (Photon) <3 ‘W’* ‘Z’ W ’5^1^ 

^f^T’ (messenger particles) fcww >i^c^ 

^rfw i *iM> stBz- 

(Quantum Chromodynamics), Rf ‘spR’ (Gluons) RPR 
■snSFj^ ^ ^PpfaT’-* ‘^M'allN 

£RR 1t rf^’ (Strong inter-quark force) 

«ltw i 

W5TR RKfsRR ^‘rfhsFT-ftfhsFl 'Q ’itww RfsRR 

9mm few (R, <rg<t RPR 5 >i^<i 

‘W# 7 ?’ (Photon) less than quark 
‘c<pI*iI<p’ (Quark) less than 10 " 20 m (10' 18 in) 

(Proton) less than 10' 17 m (10' 15 in) 

(Neutron) less than 10~ 17 m ( 1 0" 15 in) 

(Nucleus) less than 10' 16 m (10' l4 in) 

‘$c«i<iuH’ (Electron) less than 10 13 m (10 11 in) 

(Atom) less than 10' 10 m (10' 8 in) 

(Molecule) less than 10' 9 m (10' 7 in) 

Tra5 #»HR sfSliWH WlRsTt ^ 

^ ^ ^5 <I^Rt f%f%5pr 

^R$f vclto ct 8f& (Basic Four Force) 

RRRj ^tmr (Rt ^RNRJ 
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38 o 'Q 

'5>£®t v 3 wrrtrrtr sn®t ^ i rrrr ^rhs fRt'STtRR r^rpsi 
R> f*lRslR RtRTCR R'St f^Sr RR r^I^H <pm t>c s iC5- rir R 5 ^ 

^sRcrt ^rwib^tn $T?wz i ^fr^rn^'Q ^pjkrr Rr^ ^ 

R£R CR ^-RRRT^-t R§R ^5ts*t RR; RR° 'atR C&tR^ ^rfR^ R^ 
^5 RsfrRR vi^lRt^ #s^ RERC5 I 

to«3 rh RW R13 # (RlPl<t> *ff^ (Two Basic Force) 
>MmR> RRWff^ ^Rf^s ^0 CRSRft^ I ^ ^CE5- 4> W$ 

R®T’ (Gravity) I^TVpfRt *rf^’ (Electromagnetism) 

RRRR>t RRtR WlR'Q i£fi> ^ WlfR^o ^R CsrfS 81^ C^Rrs 

(Basic Four Force) ^T^2R J P c f ®Tl'5 RtR i *tf^ RtRft> 

(i) R^RR R®T (Gravitational force) 

(^) fR^V£>RR^R *1% (Electromagnetic force) 

(o)£Rpf RIRRHfRRs '*ff% ; (Strong Nuclear force) 

(8)tjRR RI<irhR<p "“ffe (Weak Nuclear forec) 

Rkl<p^ R«T’ (Gravitational Force)-4R ^ 
(Messenger Particles) ‘■UJlfoW (Graviton), 

Rjf^tRRR R^RR R®T’ RR£f R^lfRW^t RR*R r^j 

'QRR vsR 2fv5R (RtR >R|^C4 (RR R^RR ^RR’ RtRT ^RtR 
CRtRt^ I ^Rff^RR CRnRt'G 4^5$^R ^R Rt'SRT RTCR Rf, (RRKR 
R^I^rR’ st«R (R^ I W<fR R£®TR ‘aUlfoBR’ RIRR* v|4>|5ffc| 

Rf^R^R RTRTCR^ fiffcfRW ‘Space’ fcft ^ 4RS, R^tfR 1 # 

^fiJJilRvs ^R RfR® ^QR|R ^Rt^t RRT^ I 
^faRK RRJ ‘^R-’RRRW’ RgR RR ^3 Rl^RR 

f^¥ R^R RT/RR’ tj® RjfRRR RjlRj'G^’ ^eRFRR^otR ®R (RR'S 
R^ Rs^ 'Q'C c t ^5 ^Rv SIR 'S^SR ^jRJ I ^S» Rsf'tRR '*TC*tR 

WlR®fR RRjtR RR5t R^tfR^RS R^ftRI «R[R ^R^R ®RRlRJ 
^ R^R IUR>(R CR^RtR I 
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‘I'HiaJHV <M' 
KVfWIlWNU 



ffcr 

“ TO*r (wfivft) fw *ffe) TO?s-t (wtfc fcfct 'tufa?) 

4 ?? TO? WSs, «? r ( 8 b ? S 8 ) 

— m*fo ot cifit to to fam fat tos crti-ww to fewfti 

tftfros a0 8$ riWro *tfTO fifav ttus W ?ro / v?#sf ^ 4<r 

TOT TO? TO j/fc, is TO? SH7 JM foffa? *R W #M tf /TO*f <5?? 

tvjfs<P tf <!PTfJlPft RQi>*li ^pf^il 9 ! fav$*ffa i 

*rf^ 37/tfTO^ TO ityRm CTO/tf i& TO *T ! 

dtft tcgftv 8$ rftfa? *rfe fer v^?f5 J/5tf*$fl7 q#^< TO TO / Pf# TOi^ 
V^7firw TO TO? *# TOTO TO 5^? TO? TO/TO / ‘TO?’ TO ^ TO^ $TO OT 
35oo ?$Jf? <TO^ favfc<! 4 fam TO^fe/iT? Wf$ $c%v ? 
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*M«»UH UWMAfIN 




f& 2 f -S &8 

“ *# W27 flip? Pf StT/TO TO*7 TOT? P57 (feftt TO3 *#? 

5^f, v ff<lbM' 114 l<ll tf ^W< ft*} $* 4 $ 4 WlRtf) l n (\5<? e° 3oj 

— fen % mifitw to? fiw#r p/?£rc* 8$ *tfe z$ sm'R $w0* ^wj 

‘TOTTOTO’ tfrfTO *fW lil'W'Stlfew vfffl'Q TOW WTO fcf?$ / 'p/WTO 8 fS *ff &3 57? W 
TO/yw SPTCf, <f? ®Pf7 ^v?’ (MmengerJ **/&** TO? 

■$W$ $f<PI<l ipfacy *ff& 8 fS uftTO TOM <p<?/ TO? OPfl ?£5$- *fflf3FOl- 

()) Graviton ($) Photon (v) Gluon $(8)W\ W tiZ Particles. 
t *m/fMH 9 <j^H /<&?/tTO PrW ^W<7 TO? ^CTO &cgRv TO* T *rf^? P7 4WK? 
W Zilfkilfczmi ft&F "Grand U mfication’ ’ TO OT7P7 ft Pfl 

?A?/ ©?F <pc?jft ? d^vs cv/tx/ %'QjfW ¥\? ftg$ P7^ / TO® 'iloffiy i 
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(Electromagnetic Force) ^ifac'il 8fi> 
Rfe? RW 4?fl> 'aRi'a*! *lf^ I *if^? ^ ?ff??’ 
(Messenger Particles) ’wl'G-T (Photon) i 4?T 
(4t?) '<WJRJ 4??, RRRTl? Rf^O RRR I ff^-JR^t? 

?§? *RTOT3 t?%fiRRR? b^fRC? (Electron) 

rh?i rrr rrn i rt?t? *nw *BPn$r wr 

?IR! ?RR (Molecule)-? ?RR RRR 5 1 RfR^ c^ WRR Rt 

< 1 = 1 ^ fif^s RiR 5 1% ^rm? (No one knows 
quite what electrical charge is?) f^I 4T>t R-J's? ?RR c?, 
^ f??£? t¥1$R’ (Photon) ?^ff?n? ^ ^ ^m. ‘"Ife’ 
(Energy) ?^R ?Rt 4??, c? C^R bl'sf^ ?g? F$fRR> 

‘cspfl’ ^ft ?Rt, C?R '*$ ?g ?t ?3? ’fglSJ*!? ftoWHl ROT 
Rt?R c f-f?? 5 ? c t ?jjt? Rt*RR «RRR5?% ?5RSrf& ??I??^RR 
^5 I 

4 BIRR'S RR?T <R?Fa C?RR *ffe? 

(Electromagnetic Force) R’f'fat’ rtsrs ?ff?? 

‘OTltjR’ ^5 C?, 'G? (R>R 'G'SR CR^ I m CR ^l^fR '5[*J- 
RRR t?#R’ oil^Fsvfxs OTR ^5R1^ RRR 

Rt I RRR (RT?R CRR RR-RRRRI?’ UjW'Q ?s^ ?s^ ^5 '5f 9 lc v ®^ 
RtlRRt RRRER’ (Photon) i f?SRR *R^a? 

^SlPP^ Wlf?RR? R%-t 4*RR1? Rift ?RN I ^ ^I'QTRTt IWl'G 
?Rl % i£|<J> ^SR|*JT RTtRt? 1 

‘sf?R RRRlRff^ *1%’ (Strong Nuclear Force)-? ^ RsfW 
■^- ‘K'SR’ (Gluon) i ‘^r’ rRrs ^ sT?1? 
? 5 ff? 5 tR5R ‘Binding Energy’ ?Ri? f%R-t^# RrR?|¥’ 
(Quark)(R5 ?T*ll?tf“f R?gR sR*! ?RRR ‘GsrfSR (Proton) 'Q 
‘ft$lH’ (Neutron) RIW Rmi'lf?^ ?ff?n (Nuclear 
Particles) RRRJ ?R? i RRI? R?RT2? f^a? Rcstlfrs 
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r fcl OOv!? 

“ (*W MIC^ I) MW f27^7/^j7^) c 0) 

— g/j g (7 „ ^ ^ w?7 w ^ ^ 7 ^ 

<W 1 VFlPf' (Highest Energetic Radiation Particles ' Photon ')< 4? 

Mfifr' M JW W *ffe M 

(Messenger Particles ) ^Wf *77$ ^ ^mjEleclrornagnetie Fore j 

W #fW\5 43* « ’OT^’ #fa7 ^ $<rl*iiyfp$ M tltfk i $& W^’ 

#f^/ 5 ^*77 ? *rfar^ tws ot )tri>,ooo 3 /^ct <wzy m fayw$ fiji* 

j ^ Y#g (Mm l tftfiw 8$ *ff&3 43*f5 *ff& fkCW 4? ^f&fut tlMhl 

fafim Rfini'i m cifit tffevs w wftr? w»7re femr* / 4<? ■&r*ff$F$cu viifcci 
yf^ <r^| (^7^5 •' Sfy ?m-WF?fa mu c*mz * i emit vf* 

ftvjrjs fafFT MI Ml. MM M Ml ?rw*rj 2^H ‘MM'M CM fcW 7 ! Ml W *1 ? 


www.amarboi.org 





“ TOP? (W33 ifta mm 3JW, 4W<r 37#5 / (^8 0° (?oJ 

“ ®/^$ W? C3 TO7? 3vJ /” (CO t Vo) 

— u7ft<p 8/? *1#^ TO^7 *^ 7 ^ j^<p?</ *rf^’ (Electromagnetic Force) i 4t 

*rf3# W Wfcftfltft TOf TO? 33? 3^7^ 3#£7 fopfeo F!§- 

43 W j/t <TC? 3T a 3C33 Sffc *33*3*1 tf *rf^ &S? ?5H / *1331*3 wvjtiC3 $*f- 

mf3o onoi t isfifa'& *(&f$v m, tmtift’co cw ifife sw ^ *f*r*mo & oi3t3 

*noi3 *rf®3 mj C3i*t 3Ni *tf®3-$ om / tott? 5/fe? *#© vffcmw om*i stfe 

I&COC& $13 W ,000 3#7 *rf?fr /?/*$ 4| *fRfkO *1WSS >rte«/<7 «Wfaf W 3W 1 C3 0131*1 
C3 C013 $IC3 m 43$ $f 3 C3COCV3 Vff1st*f3 3Z3J$ C*ffc$ 3ffi% I 
13$R 1 ^#7 *#?’ ttgfrs &V «rf& JP'TJ ^sftTOF 31 C3FtV 3$ fofpf 031 313 3RFT W$l%iO 
31 C3T3 ffrlPt W TOfe ? 
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bl'Sr^ (Proion) <#f<RRW<l nHt‘ ! Ttf*t ^<1^H 

tow<i W5JKT ^ £R*r 

£TRj#St W v:-;^ <^<I fiJSfpT \5R*f 

1^§*iK ’fe ^ ^sift 3jf§ ^ ^ptf ^1%^ Ft^t 

W^I% WR C<TC*f I 

teifM*! W ‘^’ (Gluon) 7 rr^ Colour Force 

V'Sfi'O'oiw ww ct, 

w>i*ii<k^<i 4R®r CTttB5 ?m 4^ ot 
W® fo® ‘W'l?rl¥’-W ^ ^R^o'Q 

I 

>&«*& m*\ ^°s 4<J ‘Sau-lan-wu’ wrfl% 3X^-4 
^5Rf^s ‘Electron positron collider’-^ ^resW Three-Jet 
pattern 3 i r il'3= 4^fc> Jet CT Binding Particles 

tow ‘St^’ (Gluon) ^®t ^rtf^m i wt 

‘^’-4? ^l^blw 2T5Ttf^® ^8Hm twR f^f vot 

CSTC=T CTO I 

4$ 'a||R*lW<l f^®<I '5lHt?'Q £Tsn%® ^ Wj-’tTOT'J ^*^'3 

^vs ^ ^ ^ito %wi i 

Nuclear Binding Energy j i w I(.<p wf^'S 4?# fil^R WMRB 
ict>vs8 tetft ‘Hideki Yukawa’ ^nf*n® ^ i 'ofa 

mtt ^pnft *Rrct<^ RvSBmiw ‘csrf^r’ « ‘(h^h’ ^Fftrotro 

*rtwt ‘Pi-meson ^T Pion’ ^TtW ^PtaT ^® 

^ 3 f®N 5 f (Messenger Particles) <K*t ^s? <p^(& i ^ ‘Meson’ 

bt^ wm « siFb^.t'o fivSlstoitTO ^rc*u 
csfl^r « wr ^csr 

^ <THtf© ^Pt< ~sm\ ifcss ^rrc^ ‘Cecil Frank 

Powell’ ^Pi* W<^W> i^oo ^ '8*lc?t *l?HtTO 

^rt«UCT ‘Meson’ ^Ftora aprt'f ^r<rt i ‘tw’ 
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^ 8br 



fe? Otftr 

“43? (W vi*w<!) ?3 (W r (^ 0 ° sj 

“ 3 ^ uiwusi 4 ? c*j : $Tm /***?* cmrz 47/337%, fag 4 f®/% 3 ‘ fim ^mfwi 

« 57^333 rfmfktf i" (oa> o° <t&) 

— 5/*/ftcV £^7% #37* 8/5“ 3&3 3£37 /*£&</ 3% (S/r^e .Vf/r/f «r Force) 

£ 43#, 4 *#3 np* 3#33 *2-*' (G/wWl) *7*3* 43* #333 3^5 #m. 4f 

TO TO<Wi 7#? **/43 47^73 3%£ #t375T£* %T3*-/%3* S3 C3™ 5^5 

3%s /#33 3*T3 37T3* i ’JS*’ 33^333 337* 33^5/3 (^4 T33373* r ’ 3734 fy 339’33$^77 

433/33* £3337(^3 YfflifJFI 3f<$i4 ^£3 C®r/c/ *773/373 33^7 333 37(73* 1 4? 33‘W i 5^t 7 3? 3**f 3>£3 
#*7% $37®* #/334* 333 37FF / *2'5*’ 33333 */f *# %7 **f* 3*37 *S? *7 ^6 73% 
33%33 £443 %77 /^Pf 3*3/ 33 / 437> ‘Jtf*’ (G/fll //! ) 333333 ^t7 ylg!$C<P y$lf<] M 4V<P<i 
373v°3J 3 WG3 £443 fe 4*43 3*37 £#F3tf $^774 4*£#73 £*757f %J 4$333 3*37 ^ / 4^J 
y*74S? 47^7 #33?*73 37% *3 3^? 
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S tiy/i hed iil/40ti if> nnt( 




Three -jet event 


liVD-)et event 


i 

9 

9 9 



J 5 U 


y-T? "* 777 , 


*~vi , z Z7‘i ^ / r ;- : 1' - ,' 

3 '~r''r;' v< 'iz 7. . /: • P >. - » : : r i ■ r 


— ^T“" TorVr '< ‘'; 

(’(','■;(/«/■ ’-•£ '/'/;/•( , ./,; r«-£* <- r ,< ^ ± 7*9 Ji l C f i h ir. 1 - yj-'irin 

TT r;r T< r J ■C-* 7 i( < .'. .(i; i 'Y r; z ? y -- '<>*•'< <* j 7 1TP7 <*ys,: ■ <*. » . ’ » < 


i 


■'T: 


7 C 77 y<\ : -t? i v ?-Y ^*7rv: irrrv: 

H’y v VTir r^V ^J~V « r r~V <v ■ r • r. ^ ‘ -” j “T v^F '<77 '77 7^7 , > F' * 7,’T ' ^ r >7 ' *. '\yp:' 

jf/oTjr y%T *vv _ v jttf ovvv: f. ; - . m ) yytl T7 '<-T T*’'- 777 yv "y;' ,:* r r ?r7 

'*,$ ' <’7 7*T7> £V*V ^ 5 ?^ 5><: fT ' -V'v T< r 7 7 Vf.7-? >->-^Sv: 5 -77 '77: **f-7f 

/" / 7 ^ ^ ^ 

/V — 72 /-.—- i r'j v _ ▼— * — /r"r- jx i—"" ^ r- ■ ^ '’T/- ~ r f V '< r y > 

, - *» < - <- - w , 'f. ^ ■ w ‘ — . ' 


— /* 

' 7~F y r -’ 

/■ 

/ ~*T7< i ~7' r T 7' 


<r;"77 y-7' ■;?.;<* 


r r;j7^ rry 

r 

T 7/7?' y <■ 

1 '■;?. 

. <f.? ' ? 7" ;/ ,f i ; r 

r '^ £ 


77* Z7 * * fV7 >7, '~~pT^- '77,' jf 7 
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f&3 -$8o 

‘‘ cst fcrfa ifom (mi ^ f&m ^mt^) mw Iwfa o fms yfea f ()8 *<?) 

—t&Zltfk Electron-Positron Collider vuiCERN-m LEP Electron-Positron ring- 
<$ ^"vlu's Collision -4 ’ 0 $ i S 3 fi» (ninfiiC'p't cSfP/I’j ‘a® 5 ?’ 

C^S I 4V5 SRlftv TOZf a- *#?' 

(Strong Nuclear Force ) OT*r 5 ?3J *7/^5 ^s/^ 5 / vnj*tj mt <45 

5 f3J ?S% / 

ymwwm tf&t ‘vwt^'e* wjcm cm& 1 m vffo n to 3/3$ ^ yt' w £®§nr 

‘ #««B CFflJ ‘a® 5 ?’ ^ TO #5 ^ ®J%T? ^ 

5J3 TO Sff i HfS */<5)i*r<f for TIP# <5 Wtfm ffcsjn TO TOTWif <OT 

tfesr S/sw/ <j#t? 3/ 3jfor’ w ifi rnfm fam 

mo mius e/ro few / */forw fo# tro extern 
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“ *775737 3775753 fefbr (zm-ftWCW 937 fe <375759 S<f>3f3 /?<t 5979 9797? /55 s ) >9579 97? 
37, 375797737 <9595 >3977 $iI7?3 979 49? 7375797 Pi*975 ^377373? /” (iii ? 7>o<?j 
-- 7V«c/?ar Binding Energy 9*97# ^3 )j>o8 9779 ®7797# /3®7^ 'Hideki Yukawa' 
&5799 979753 1 77379 «f373 9799 <793739 /5S&9I79 >9 l9aS9’ 9>99775? 9797 4917999 

hyfst 57# fifty m 979773 479 <39979 <37999 93 ? 979 7979 ‘ftS&m’ 979 fe 9779 / 4? 
®ft®7 875779 feft ‘Meson’ 9773 <3>®/53 9793/ 97? ^89 9775 >9®# 'Cecil Frank 
Powell’ vrfpp 79373? 373713 4? «£9 9$97 'Wf son ' 49 3% 4/fi3»79 979 597>33 9799 / 

- 4 *7^979 337 fee 49? 9773 5 /? W "9f 377977® 79fe <3779 / 49>? 5797 f9<37799 97f 
<3397^ <33- <79373 <37<me 357397 99937 4 957/97V >9 9 7 9379 <3775, 9>9e 37 <3fW ; 3<7# 
5735-97575 <3>p77 979 3779 <3^979 997 977? 97 / $3f>93 <397797 <3f77 93? 9779 3?9 9>93 
‘9^79’ <3f77 S<7>5/®79 fe?799 379970 <3957? 7379 fe 579 / 
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/6j5 

“ c? tot? frt4w (*nw3$ $*rf?fo? <rcw ot/f? sffiwvfR too) tfTOTO 

^C? 0 (4? <riSf/i 7?PT) fawfCtf f? tffe ®f^37 TO, vfclfirfflf VR$! ^S 3jf?r f (q 2 3<H) 

— j Hideki Yukawa-1 tfTO^w 'Mem' w? TOTO ftto j Bristol University -? 

TO^feroTO 3 ?? fffe? TO to C?C^ ®w?) i Cecil Frank Powell' )b8H WFf ‘ Photographic 
Plate ' TO $/?c^/£<5H c^dw to 33.300 y? Sew oto? to writer ftww / 

Photographic Plate $ Cosmic Particles 4$ TOT 'Meson' TO* TOfi TO fRvMyi 
^o?7? c 9 fWJ 9 (S TOtf /5 ®h to ) M eson ’ ’ftyfo sfwt.vcn i 

ft ® to ?5 to w too zq-imq *k*m too to 37^? ?i *tor? 

g<yf|fe TOto ?? / J&3R TO 3000 ?TO ^ ^ro <5 W TOTO TO to/TO W 4* to 
to 7 ? tow fefe o*y? ■ sjfolsiv <pcijc% w? ftc^ 4 to to? cto 7 ? c? xro ‘ron?’ ww<k*t 
torro wjfaj voj*Ij <w *to, & jto* *!&$& fefej oto *77^ *fe? cw / favfft $<p m tw&t*i 
TOT *iji $ ? 
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(Meson) ^f*toRr ^'oj'oiw ^rr^rf 0 ^ 

‘Cfiff^r’ 'Q ‘ftvSjjOR’ ’ 5 TtRJ Binding Energy ^Rt i 

wrfwn^R cvm te« ^r^i ^ 

OT ’tf'tafQGTt ^ ^ ^ 

'Sltf ’flj I 

^5?rR ^»fj 5^1^ W#f^i W*ft4 ‘fPlH’ « ‘R'Sa|W<j’ 

srsnf^o <m<j<i ^t «?i ^tji 5 

^f’ ^ WTW»m %f-<m^t ^r 5 ! WtM WTSfW 

vS\SlR|vo i 

‘Weak Nuclear Force’ ' 3 Tf*fH c nss 
■ c rm^rt c ff^ 5 ^ref^® f^^rmTR w 

*ita<i f^sr #s«;w qm i *tfer 

^#fan %?rr ^rst w «rtR5 w 

(W + , W) « ‘Z’ W Particles ?T i 

‘W + ’ ^ <ra Positive Charge ^ ’TBhHR^ 

'S < Tst, ‘W’ <#fan ^ITPP Negative Charge ^ 

'Q v te 4RK Z’ ^sfctat ^ ¥f^tN , TR5ri c tf^ 

'Q < R i 

'«Rfe ■“tf^ 5 ’ (Weak Nuclear Force) ‘'T^ni^ 
f^^TRTt (Necleus) « ‘fHvSJjH’ 'alM'a)51 e t 

C^tm^ ^fffol N37TR <FGJ C^T I 

CW ‘R'StH feRj’R (Neutron decay) -s rt i JT^t fa^Si 
R«vs«t ^c?r cfiff^, 4<i# $w<wH « iHvBGat=n 
(Neutrino)-tf® sitR 5 1 4"ff® ^ 

7 p^ c fe ,[ i ftM*t ri*r ^rct> «rn^ i ScsiRf® ^foc'® ^ ■ 
^ ^ ~m %r *w e tfap *t%’ 

>l*lRMf Rg<t *m?r Rt*H I 
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fum - 58*3 

“ 377ft w vfausft $T$jm, W (tot? a otto fisfamw vein ?npzi) yjwi 
<)3W ^/sj}/ TO /" ( 2 i) 

— wfcvi ^rFS 8 $ ctffrp >#? TOW *#/? zm-'fT ' 1 »#’ (Went 

Nuclear Force) / M ‘fs’ ? Ifal ?m TOTO- W\ W a Z. TOF TOT* #fa7 
ffa’ faSfrji *#’ #fts? ^ 'tot?' (A(om J W'TO csf/S 5 ? a ^roarf ?fww 4?; 
cro (Call ) ^nrs crfwi faSfjmpt am viMuhff (<&wi¥ sto?) «#TOr vftc? 

yr o(/«vj-r?if is ft**^ to error / to? <OT75f ? sf/^5 ft^jj to *7TOft >5?; to? ?? 
c?ro? a»% ft*?^ to sro? ww to? to to i $z?iftv *rM> fs tfNm toct 
to % ww 0 v>> ww w 3pR5 to?®c?to vipmi toto? to 

M*7C? I 3*Fl ^ct^-'^/g/^’ vfvj ifs] ^Z^r, vfc 5 T®7 /5 J 's/*J *7/ ?C?, rsTTO? ftas/w 

stJV TO 5757H TO 'JC? aTO §TO ?7$ft /TOC? TO? TO 377?fft ft?7? i(WW CTO ftr? 
CTOs ’TO/’ iSTOft 2W? C?, ‘W757?' TO / 
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ft>4 -588 

“ ^13 &tfftiUf3 SffiWMW* faw*faj^f3 (C3 faw*fa QFW5 si'ShNW 3$) 

far*f*l (Sign ) Soffit C*f3 fa<pt ^7P? S$wl will l$Cw ^3 fw3lt31 *TS (ViW 3/3 OF 7 
willtil FfF(-$ *H$) r (Ob t 8b) 

— ‘W*1 33S{33 Weak Nuclear Force *i” y lc<t> ww'srlfo uwfkv 3&3T3 %FH*t *Tf® to / 5^ 

t$fa<p m if&<! W t IV , Z. 3$FpI l ^ 6 7 r //^ c 7*p b$ 43° 3331^3 

vrmc3 w wis iftmzi to to 5 i 3os$& 57 ^ 5 ^ *# it ’ #tro jtto 

3$3^3 6*81 <PI$? <p(3 3K3> 1 cWc’//?$ i>/® rj\s> V ' #fa/<7 yjtfjm */*vS5^' <pfl<PI3 <3*1(77 

$7S? TOT *4liQ I '5fJ3 H Z * ^R*PW 313JUI 'lC e 13{ij r i' l tf 9 f$ <pf'§r TOT / $*lC4it 
$$Z3t%l Electron-Posilron Collider-43 CERN 3f$us 43$ 33 $ Bubble Chamber 
m® W ^ TO* / OTf# % filfa *W7, ^7 flig^ 4^ <57^777 §57 ^ &«*' OT W57 

TO VK30&3 43°, 43 f? 3#?7 <K*f Z ’ #fa7 3#p 

?? / 42"© tfyffifd 33 fWlCW W$ 3R3I$ Vf%-*f3VI$3 ^5 33FF^ : &J*fj ^7© IWJ vW / 


www.amarboi.org 


<3 




www.amarboi.org 





ffcQ O 8 & 

“mt 3 frpfa to 3 W 3 i fo¥ 3%3 (**iit 2131333 mfi<r< i w) uimi wtfcrt <nft C 3 

vfflfiiZ33 C ^ fcfu 31$ l” (8^ o 4<?) 

~ $&31$fcl Particles Collider-43 EEP' 31$cs wfyv ALEPH- detector 1 PNI W$i 
C*M1 ? 7 cstpt 6 tiJlfcgffiCM H& Collision 3ffc3 C#fa 8$ ff&3 33Pp3 f5 *fom* $3f$fc 
8 <pi/<p /© W& ?F?7 / <7\5i//*y detector /? 2P$&3 3C^ Ste W W ^37 

31Q&K3 ® v f?7'W TO / fatfjltff 'tflfiUjMy lilwfa’WTf 3^)7 #fa7 ^5/tiJ? 
til ctfft m33 3fm mt3 wt *tiw wst mfkw 4^m 33 ft ^im 313^ mtfwrz' 
*ffai ^’ons mii+m *tf& 3 & *K*ftm **& 333 *xm t vf& %r erttr 

vF? W3 W*]tlJ 3 CWt3l$ fiitfl 433 ^13 vrffeft ?3f W3 31 1 fi&fi 21313 <PWC% VlFP C33 <$313 
m$ fefc fk% cpjPtf 3 f ^7 4 ft? ^ 3 %f 3 P ?3 $ 3 ^f( f 333 ®Z*m ^C 3 J JI 33 

3 % 3 t $3 I %V 3 K mtw 3 R 33 vf-$ 3 C% 3&313 f<toHi<P$ W?I */ 7^7 / 
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*(?tr <3 



■ *“ ’r~-r^ S -r - :■ 

-* rj r .. < -■> *, • *, j 

^TT^T 


fe -38 9 

■■ :■ i>'vx'- ixxrxvrx rr^r? /xxf ^xv j 

3- : c l 


rpr- 


-- £*:<!<: 5%/ :>K >T^ ?7'X? £■'£ -W'- ‘(m .'/’; ! t x ( i:ur;\;k'-S? V? XX 

MhP-IUu iirr-s x >. . > - /V.'',v/i- .-1 mi Pinion ( .i//;\ ;,■/? -x x# 7 /’■;/■:: i7' -x? 

r 

c*rfZ? /.,', , ; ;r,./; ( /■ VXT'V ^T? r?? 'V-T^ 7 -, »\\\ .. s ' VV ;?.TX 

^ ._" • s 1 i' 

vv.'X-'V c-v? ?X.Tf/XT? XXTX XX v^rv Xx? jv^vr’ '^vfVx 

/: ii-'cirmi ;(' /)( /( * ; r 1 /* ££!<<?• (s J !C<i (! l 

xxxv 7a?T r '? ~ 


XX XX'XTX 37X^7 XX Slfz^W fkjJ-«Z77 x’vfc ’< xv f^rpfTT^ <V0' c 

^ y- 


;^;*.' XV ^ TV- 

/- r 

T' ^ ' ,'V. ^'*7^ 0^7 ^ < r-'T- r* ^ ^ V3J7*7 V -7 

X 7/7 v^TX/X- ;;<? <vr> : TVf xv 5T^T5 



"X77T- ^VT ^7: 

V77 3TV XX X 7 '; ,' ?v £ XV 
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ft><4 -$8\r 

zrm&v (sfjv m~* i *m^) +m wfficv <tf/ro ^ ®*/ ffipnr i 

W®W fiptfpf Ojf vjtfa? ©*y/$£\i> 

vo/^/fl / r (Vo s (tv) 

— Particles Accelerator- CERN, W7 Proton Anti Proton collider-43 

UAI Detector &WI& C0!ffo © C&iS m a7OT ^7 /to Weak 

Nuclear Force-4*1**ft*I t W* vl'CQ i Wfr aT^T^y 

m& Wfyj I 4 OTR# }0o ®R ®rfa? / 

W AT spp/j? (^7? /to ‘3#w ^rf/TO To, 4? collider fi> 

4<F a^R Itftpff flR *3^7* tfTOTO wlifacQ *jpPTJf$ TO /TO ft®P? Br«/r®r 
=75^ VfJFffmV $^*T *i<Plm Ww«/«/ CVN'ff ^TO, CWF* w/^sp* 
377*775?/ ftffi gap $ *f&$ ^ wlw/cv v/cw £fv ‘wfgfq '& C**Z® *ro / 
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*ijo fTI'aiM, 



fut 4 -37775 


“377ft ^ 57? 57«p? S7?7 (WP77?J Ml sm*t ?#77 ?#, ?7?7?7 (mil) TO7®7$ « (377377? 
37>jF‘7r 37 7?HW 5P*F$!J ft?J? ffitm^) Mil" (& S i*) 

— )r>tns 5)/m sn$ ?ooo ii e^rcw? UAI Detector-4 cstfiri ® iflJTft? CSFjSutl "Flit 57??? <//?cs 
fiw)^ ‘Carlo Rubbea’ 41( Ton dar Nicer' ®7C® ¥ 4 ?? Z’ Particles $ ?«Sf 5737 ^ 
TO®’*’) 8 ???, cimiBig Bang VifRlWC IZ lumps' Weak Nuclear Force-41 fsvffal 

¥^e z* =y7t ?zt#? / }*irs 3 JCT ftsTftw cum |ft® 5 ? 3 #$ w 1 •aim 
it %v 37737? vnrtit *ii to stt/to fcmi c?, f®ft 3? *m ®W 57377137? sraf Si3W® 
37^*77 f«r7?% /?ro® a m-ftmn <M 5 & &m to?, mt m wjU iw* w st ?7 ftsr- 

57??7 TO ?7C® / 1?^5 tfTO < 7 j[3r’/c3>? tyjlJ lt&lS5K$ <[3/fl5 57^37 ?I3 *7?^? ®7?7 '57<i/I'S/ < p 
mvs 37737 ?? 37 ^* 77 ?fCT« s? 5 # to® 5 ^ ^ 1 ys5it° fcm im siw ftftj® ‘ 37737 ?’? 
3Dp77 37??K?s 4 ?? 377 ? ar#W? TO? ?7 / % m<K>tC4><3 ®7? Cl Id %F7 ®7® fe ?7£E? / 
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f53f -Xfo 

mmt (531 3 mm m*nw iqfiwjntf mi) mm (Sign) « *mizm 

nmm 3%3 C^aevl mfif ^513 W^J) ^IglfhC 9 ^ 333 $W*I 3$ / \5R73/ 

333 vwfcm sff^cj cfjyw &&r f <* s w i) 

— ‘JpT mW'rffo *#*? (Weak Nuclear Force ) fi? 3fim ¥ + « Z CERN - - 

Particles Collider-4 TOWI^ Rubbia 43tSemon van der Meer-FP (F3I ' 
W% t uTFf? «i?? mf3WI3 3$ff3 a «Jl$ 333 *8(3 tfTW y§7 We 0 j(: Nuclear Force-Ul 

toptS s#^ ci frmi$ if? fefe «*r? «rc» to / w\ w « z 1 vftmys 

cftfcp « #fa7 fguart;^ ^ ^ WT^ ‘WSfrtfP/’ 43Z 

81%&K33 fts&mw' 05$*t C83 I W3 33 43Z Sfl t % W3 *[C33 3f7W *77 C*fC3 33X33 

fik$ iijfmmi 

JV3K *J?TO 43{ iffa fmC33 TO &13 <Wti 7 TO 
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“ vmi nwi^v (fv cvcv mnv wmv frmfa) fmfa (Sign ) fvwi m *1 (fmfa c*t& 
f*m sr* vmiwifs, 4vt ®w vfv nmw w m *t) vinfttw? a^ zm w 

*77 (W W/ *77o *73® CVlWI &1WT- 11* fvm m WPR) 41! VKlfatW m 

m$ vffa ufot" (^i aog ) 

— qiC>tf<i<Pki 1 *tVK 01 ’-l favu> v<ifyv The Fermi National Accelerator Labratorx’ $fws 
el'll Vln% 1 41 * wv iiH<-nnl i sf l ^s <s *tfi& j’ vfTvt *!“•%<£ c*p/w sftfli wfi must *ci i 55- 
1&1 CUfilV fo'IM ®rHC«/ / ‘S'sjpJ 35R fe? ‘y/zt/^'w ffaft V1H WJ Wit IV 
wit 01%% fim m ifioo im ytf vfTfQ e 55^17 m i&mvi « Tfv-vPtvtv 
5f?<J7ff ajjfsfa «JfH 4MCW 0 % firm* 1 CH vm 0WW Vim b^lhW feiw araft appj 
'af/CT/’ 43; ‘v$p[v cvfPrv vftvi &iv’ 'iitliQii vzv fiypi ji'iv wzv wi yiwfcv 
4 vtviei t&im ®w<fa>/s wwnus wf*n sty m*® cwt fitv vim ®w wt 0vei t 
fvmm vvsm 4 t 'W'lfv fcswm ym% mmv-t w cw? mi 4 vft wry / 
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fm 

“frfr, cmrftnw (wm ifas ifitf *ptw) fopfa (Sip) 

cwfai nm* i ^mi csmi (cmm mm rfsm <mt) cm cm fame* 
(Sign ) vHm ^§j? (m$ ernim m$4wcm miff sfr v q fcw 4mm afomm 
ymm)?"( aostri) 

— fr®n fry ma *fej *fcj fimn m mix pmi m */ y$f^r wfftm e ># 

?frp? 'UlRm *K W «#& mm ‘Large Electron-Positron Collider’ i CERN 4l( 
LEP ^lC*t frs^ Collider fa 4^ m mi xm m au^X $fakv istW W 

Rm fiS mi tff RfS 4$ Stwft mfa %5 ^ ms ?®# rn ftmi $cmwj Electron- 
Positron-Collision vfav Deteclor-4ft WW mi1J Wf* W! 41t afanm 
am (S*tff fr? sprii w w ?zm / ‘mw^’a lift cn mj 4it 43 ca cm 

afafa cat cn ajiaica arfm fr®Hf a$ ifftw am mix 1 
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''' ■ ••* ;vk. 

* . X ■> 


f&m -i(?i5 

“wji :*m *r§<pf ®b am mffi, mmi *im m r (K iw) 

“^rp cm ifmrn *k (mi j*r e «r few is?? am vfk® *nfm), 4 4 * 

■m ’flW mrnim mi) 1 " po i m) 

—faftv ioo fmcm *rOv fa* mm cm m, m vrsfcjtm 

TOT *j4 Ctt* |/®TOf SfffiKf ifl Vftfifl S leiftw ffll/w <3 Af/w/srj 

ww w ?57? a mm mfam, fat* fm mf&v 4pfc c*m ®/ cnfarfUm 

ffoi m m 4*fa* m fgm riffr* *fV *R*r tmt*' (Quark) *ifaf* 4?? 
sWs/w p cpr^t mrnfs* 3f% (Cosmic-Ray) ® TOf???77V ‘^s’ S*r«f/MS m Wf 
fmrfa* imcm m ^ 4fav fam i mm faf kmw *i cries 4m wjz*i jj 

cuffi fc a cm fmc* m wftm m to? •? i mifas ?i?r? *f*ij fam fm m mu m 

msi fait w w w*fa *n* m mi jmt *fu *Bfa* tow# 

mm fiuim-t 4?fi> mfav ifim %m / 
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Z&9 0<?fi 

“£iiWW 9?? 3737 5P^f 957 3 977? 99 ® 1 uittf 733? (tisiff-fosajil 3 7379 /3J 

/ 579 -?) ftwji ®f®<i*f <*fie® nfzizi 97 ( 3 i{ iST?*? cvpnurt 75S7 979973 93 >97575? ffiy 3 

mFH-$ aw 97?7?) / fsfi 57373 7333? 9m <#777 8/9 / (* j iifj 
“9?G^7? ('*7® *7® ?«97? l»W 9f5r® 97397 «^/ 4 j 73 *9754’ 9®7 /" (\M ° Vo) 

“9®9? 75 mfrmn (a m-Rm^n $sm nmrikv 99797 973 ? forim 9 /«w) 9757573 
®3 3§?7 55, 377m (979^ «W /?<T5 5?7®,) 7®73797 9/3379 <77 3 /" (<? J iooj 

— 9754 <77^7*1 9rW/w 9 ^fit? 37777 ? 9 d 9 1 7/m3 '5Ff*lj£$ orJ)<j>/s 9 * 9/9 >0? fit *9 557 737973 
fe/5793 $97 fi^T 3373 97W, 975? 9 17 957793 9(79 \S579/®577? Sffew 3S e •?&?’ ^577973 
9?7^f 9^97 3? OK* /3E7793 975)797 93757 977571® 7?? 37? 97975?/ 799 9 ^97 9979739 
3979 <7? 3737 97? 39797 9557 9^73 9^797? 75757? /579 9^37? 337® 97 9773 / 9)97753 ITj/573 
95797 9<1#9 9^57 fi?3JW 3)373 S53755 373 9 9? ®3l5793 Br97 33 373 fi7?E59 / 
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^paRt?, TRIER'S ‘RRRPJ’-R C5W'Q ^5 ^aRT R#3RR 

^rmt £f\sj^ rrtir t^r crrir rt <$cr >ih^iR>h wrm^ 
Irr rt i 

4RtR 4$ R^lfRTC RSR ^'o»l tow Rftffrs ^-RRRpj’ 

rtcrrR's ct ^nra ^ ^ ^g 

r>R<j>i*i ^«51 (Sub-Atomic Particles) ^fRl^R r\rrr tf®R 

Elvira RRtre R^R WCR, CR fftCRR ^ twrffa 

RRfCRtbRtR RR ^R RCR^®ERt 4RR $f|CR fe 51^ I CRRRg- 
i I atm Woo RRR <JR CRtfl; < jf^% RtRR RMRlR ^RJRR 
^SfRC^aR wIRkp R^R ^RtRtR T'fW 4R*j> 4R5Jj R>CR 'ahc'a ^R 5 
RRR I 

* i ff&^ 'boo^RR RRRRtcRR r^ itfa RT*ffRRs ‘Thales’ 

RRR*t RRRR CR ^*fJRR ^Ru ‘RtfR’ CRCR^f ^fit I 4R 
CRlPl<t> r^r %RtRlR ‘RtfR’ I 

« i 4<m rp^rr* ‘^TRtf^mwm’ crrrt rrrr w^tcrr firrtcrr 

'StRvs ^Rvsg^ ‘RPaTR’tRCR 5 3jft ^CRCR I ^5pa4R 4R CRTRfP ^RTRtR 
■^RtvoRf’ | 

8 I nsRRR Rt*ffRRs iRRRRHfR’ 4ER RRCRR CR, tffSfmR 

^crc^ r^cri *R?RTt’ (Number) crcr i 

<2 MR RIR 8o R'SRR RR t^Rt^lR’ 4ER R^tR RRTCRR RRR ffsf- 
^Sfl^tR ^QR’ CRCR5 ^fS ^CRC^ I 

i fftRR aoo ^f rr cr rp^rr* ‘Empedocles’ crtrri 

RRJCRR 8^ CRtfRRS ^RtRtR- ‘Rtfi>’ (Earth), ‘RtfR’ 

(Water), ^fR (Fire), « RPstR (Air) cRcft ^crcs i 

R I RRRR RP^RR* ‘RTtRf^tRtRPT’ Rtf RRIRR ER RRR ffsFStmtR 

•^fU %Sf’ (Indivisible Seeds) crer* ^rt i 

b- I JjfgRR 8oo vRER RRlPa 4fa RP^RR 5 ‘WjCRIQhJIR’ RRRt^ 

(Atom) rtrr 5 rsr ^ 5 TR*t fRER ^ ifRjRiR ff^stPRR w 

<C*1 £H>H <PC3*i I 
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& i ^jtcrr iffa *uifc>RH rHIrr ‘tp&t’ (Ploto) 'Q 
‘^tfk'si'G'i’ (Aristotle), ^irt g*WR^ *j?rr 8lr> (RtfRR ^TtRtR- 
RtfR, rt^, ^f?t vq f^srRH RkRR fa^R tiJlfaR 

^RPTIR %HM Rfel ^fwf RtRR <K<rc^ RtR RR<fR ^atRR RRRR I 

10 i RHfRR ^rpm’ (Epicurus) 800 c*m 

$m wrr ‘*RRtg’ (Atom) sm^ rcrr 4 &K 

rrrIT rr?r && srsir 4^4'oim fkstR rrr <rf© 
rkr* 1 

11 1 ioo (rtrtr rHIrr ^^rrm’ (Lucretius) 

‘De rerum Natura’ i 9 m\^ (Atom) ^ 

fRW^ttRR (RtfRR 4RR RRCTCR 1^%?. IRS’ 

(^WM RR<Ir RtRR I 

1 *ftR rrr rr ^^.8 rtcr rjtcrr rMIrr ‘’IjIc^iRj’ 

(Gassendi) wr ^ ‘Excercitation 

paradoxicane Adversus Aristotelus’-^ fksfwr^tR ^ttR 

f^R ’fij'sH RgRRt ‘RRRlg’ CR^ RRsfR Wife SlSlMfDtR 
RSt^RRR CRftRR I 

I i'b'b'b RttR ^RTtSSR ‘Rim ^SfRs ft^R’ £TR|R 

RtRR- ^rtCRT ^55 5RRtR RfRRT WftRt FRtR RtR RRRtRftR 

RRt C&^RR RR R*R WR I ‘RRRtg’ (Atom) W«h 

RflR'Q fsf% c*ftR RtR <4R?, t£)<p<pv»|c<1 RRJtR CRT® RKR I 

i8 I ib'O'J) RKR Iwtft VT C^R’ ^ ^ ‘RRRtg’ 
RMRf RRT 7R R^R Rt SfRTR RtRR I WFatR ‘RRRtg’ 4RtfaR 

ftf^pa ^CR (R WR fifRW RRRR I f%fR SfRRRKRR RR WR 

‘RtRRtRfRR 'S^tR’ RtRR <£|<j# R?fRS vslRlRl'Q SfRH RiRR | 

I ib-'bJs RftR Rff*fRtR RTlfR§ ‘vjJlt'iWCRlp’ RRttsf?! ^MRr 

'swcrr 'grr fR«R rrr lR%f®R ^jirr’ (Periodic Table) 

RttR 4Rll> M>|Pl<M RRT*t RtR fifRtR RRRR ‘‘RRRtg’ ^f’Ts 
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* b}r 

rr, rkr rtcr RRRtg’-^R® 4R# fRffifc fRRR r^'o w 

CR1R TOR ®T ^ R*wr RTtRtR I 

i'b l 4fTOR5 >\rb 8 RttR *OT RTt^TORR’ ^|RsH<I ^CR 

*t^jf%?5 (Electromagnetism), ®m ib-^o 
rkr wpffa RRt< M ‘^vBwR c*tre£8$R\ *b-s>* Rn?f 1 ¥rr 
f^RTS’ « ib rfcff RftR C3RR C^pRf'Q ^OSH’ 4^-731 (X- 
ray) wtfwra rrsr i ib-b-jj rtcr I 5 # fft’ R°Rfa Taf®* 
t'uM'DfofD’ (Radio activity) r^ctr i ^trr wra 

wif^tc^ rrj froR fiwf^s ^r #g’ -^®g^ 

r^rt ‘$w<i(3M<r (Electron) sRt^ rpi (The rays were 
a stream of particles electron) i 
^ i ■»fvsT#r^ c*ir ®rc«j Tstorr ^sr r?pr’ 'Q ‘ritr 

^tfRRtR Tips’ t^rf^ 3 IBvBm* fe®R fTOR ‘R 5 JtRvb C?T 4Rtft® <F£J 

‘^W^Sw^’ ^Rf^R fipTR 'S ®t R*fa Rt® RRTR Tjt^s 

^TRRRRRR I 

ib- I fR??*f *I®1#?I RUStR «S5Wf f^ga^t Pffm ^ (Max 

Plank) <*m Rmf? wttR^itR’ (Albert Einestine) sirh 

RR3R- 4Rtf#sf ®RT ‘WfcRfR 5 *ff^R’ RsRt TOb^ 

‘WIUh’ (Photon) Rsfefrt R| 2flR V3TSR ^RJ | 

i toii rtcr rrr cr#’ (Ruther Ford) rrri»jr 

^RRR ‘CSlfBR’ ‘RvSSK « %T^R’ RPR RsftRRR W Rf® 
RRRR 4R?. 4RI CR CRtRSfRUSR RTtR RRRt*JR 1%®R fRbR^ RR^ ®t 
SfRHRRRR I 

^o i rkr csfRR RRPffRR Tr^tr crt^r’ (Neils Bohr) 

%R^R’ RsfRRRR CRRRF&lR WRR 4R « ‘RRRl^’ WRt® 
fa»®lM ®tRRMR RItRRs <3^tR R7$ ®T $RR1^R R^RR I 
RtffR ^ fRRtR f%fR MltRR ’JRRTR ®fR® ^R I 
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WV& 

** i to^t fwftt ‘Cockcroft’ ^ to nror# 

‘Ernest Walton’ to tor n^® w^i ‘ft^fiRift 
(Nucleus) cro? cnro® w i 

^ i ^08 TOT fwfft ‘4JHfel n##’ ft^lft *Ttft Rf 

‘ ! 1jRlft ! ’C r R nC*I7 *tft ‘ r lf®- > 1‘ JV R •‘K’Sl ‘4’ R 5 'SRJ *|<JH|^<1 

ft^%TOT <JTO® TOn ^f I 

i ' 3 ttc 5S t fwift ‘Lise Mietner’ « ‘Otto Hahn ’ $ 
wrift ‘fiv£iK fro ‘t^Rftro ft^ftro’ (Uranium 
nucleus-235) top® to cto? nro® TOn ^ i 
wf 4tv® wt#s TOP'fft 5 ’ (Radiation) ft#® to 

imRfe Wl^ C’tt^R TOJ TOR TOf#® TO *TC$ I 

TOftft ‘Fission’ to ^RBF® to to i 
^ 8 I il^ TOT ft?*l TOtftR 'QTO® ^[WBIW twftt ‘C. T. R. 
Wilson’ « Theodor Wulf’ nroRfro ^ftu Rt ‘Cosmic 
Ray’ wtftro tor i 

i tot R'tel^l ‘TOft tot^r’to cro^ ‘Cosmic 
Ray’ 'Srft^t ntfro ftft^ «rft to#t ft^ftror, 

ftv£v3R, i£Tj|R> ftv5'Q«T, Rfttlft® ‘ 5 Tf^'3R, CRC ? lfl>'» Rfl>3R, ft^SjH 
RI^R, ft^R, C«rit>R, RfttgR, vs ftSQwl TO TO^IJ 

TOfTS R#ftn ^TfftTO TOR I ftro ^TORT ^5RTO <tto® 

tor win to troftt ‘Victor Hess’ cro^r tprro ^fw 

rr i 

i tot froftt TOf ^titorr’ to^s toito *w- 
^r’ (Kaon) ‘tost’ (Lambda), Iron’ (Sigma) thrift 
^nftro to £fnr c t tor tot ‘^-TOT^-t’ ^®n t^fts Rn i 
;»<* i ft?*r tot#<j fto’ rto twftt t^f-TO (Gell Mann) 
‘cron# (Quark) TOR cto tor i ftft vtmf^s totr cn 
‘cTOfc’ TO5 tort tor torRR cntfro ^tor, TO CTO 
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TOtot cTO i ‘ctoTOr’ RtTO toto toto ^Rro *iR® i 
toto ftoro TOm ‘Brook heaven’-TO New 
bubble Chamber-4 Omega minus-4<i mttTO mwi 

‘(TOiTO’ ^SR TO'® TO3 I 

TO 1 W-to (toto mtTO £Rtoto ‘Samuel Ting’ « 
‘Burton Richter’ w TOto’ ’iRtoto 8«f toto toRto? 

TO? CTOTOT ®TT5 TOTO I 

to i to *ito% crosrtre R^hR^ TO TOto tojto 
TOffto tor;to froro t>ilRi^'»iw ^ $ 9 rRTO m CTtRrc 5 
"#Rro ^froro TO’tto 4tor® sm*\ to?t i tromm’ « 
Rm 9 !^’ oITj *|R<1|(.<] Rw I firf® 8fi> fmm ift> 9 fRm^ 9 fR'® I 

00 i R?*r m®t#sj srm totot 4to*r® tototo cTOt- 

’RR^ c rm w Rm« R^r R^ TO toiRcto mR^ mroiTOTO 

« fa:^ fTOTO Csrf5 8fE> (Rto ^ffto 5 RR® ^TO® 4TO TO 
2R H TOJFs ^T5T< I 

0) ‘Gravitational Force’ *ro mRro' mro Graviton. 
(*) ‘Electromagnetic Force’ R® mto mro 
Photon. 

(«) ‘Strong Nuclear Force R® mto' mro Gluon. 
(8) ‘Weak Nuclear Force R® mRro’ mro W* 4<t? Z 
Particles. 

01 I RmM to 'TOftw* TO TOR*M«« TOWl 2 WRs 

ct, TO TOtto to?i m?*t Rww m-j-TOTOTO c*rc 
toh to (m msrm mmm tos cmm mro cro^r tor%o 
TO?. 4TTO bUTO^ ^TO\3 TO TO toTO-t TO 

toiRcto ‘RR? to 5 ’ to 9 ! tost toto^ i finroRfro 5 ct 
^stmm ttromm mro ^toitoto: 9 i 

mtot^ i Rwrto TO torti#® toRto<j toiRtocto Rto w 
tTOh Rfsi to f%%j 'gto mfto tor^ i 
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wirkrr ^trimr ^t> ^sj*tR ^r# ^m.- ^-wj’ 
^to ■fg^ ww R^f^RR *M4fa 
^rj wrrrrt i ^i# ^55 «Jf 4 rj$ fwa R« 8 |ch<i %r *m rcr 
src^tR <i i'® < vs i <i wrf^w spin r*w ^i wot 5 

R'ail^vs'oiw ^s«t RRt i ^»r m^m crw> WRRt r^r^Tr 
rto rrkrrrr rr Rmr?*t tonR ^jr Rra^mR^ 
R?j%$Rnw ^rr rcr ftraft i wt ^»r <fsr/cr> wm np c rr jc frf*r 
crcr crrf® Rifes- xH^'Srifvs «rm ^ f^oo) rw 

R^tfR^R wra (M^ R^R ^RRR TOW « CR 
Cefcl «?F RSW% 4RS, CR ^RTCRR 4R^ RRfa WfRt ^5R- 

r<ri^w$’ ii^iRc*a cRtfro ^RRRRitR r^crr* *fst% rw rrj 

RRR ta%f I CRt ^RTCRR £ftR RRfRtR ‘WR-^'OIH’ 

RRRSttfcw ^}R»tW WrfRtR to% CR, vdR-RRRR-^ 
R^lto *Mtb«l RgR#^ tow ' s tf^f^1% TO RRTO RfCR 

rt, rr?, Rtw rs. '®c«r ^b«w<i ^r»u r^to r^<m>i*i4> 

^ RS^TOf RlRSCR feWR WfCS 4R?, CRt RfRf&f^ ^TOS 4Rlt 

to rrtr ^r^to ^ifwift to rtcr i 

tort ^ tor to rr^s cr, w *i^i%® ‘fRTORR’ 

^S5 £f^lR RRR f^RTf^t TO*Ttf^» Rlb^l ^SRR CR 5 ^ >MW 
Rf$R*TOR TO RRTO TO ^#J I fef Jjfg^jR 'boo TO 
CRCR^ fRMfR i£$ fRRtR vaRj R^£R^ RHt «?F <R<lM I f^R 
^RJRTORR TOR Rf'GRR RTOR 4R^ 4R*I> R*CR 

R*P 5 1'®I<1 ^R CRRW CRwiVl I f%v*t *|vo|*t)(.VD i4RR ^5J»|- RRTOf 

^rtor* si to ^Rn wtor rs g? w 

TOwfrlCRl Rf^fa CRtf=W RgRsRI ‘WlRTR?’ RR3 C*ftC5 I 

CT tRsRPf 1R5R5 ij^l^ R|%R RI3JT w 

Rt=T ^Wl^R*f ^voVIlW WR R|«<|\8W oTRRTTCRS .fj^s 
CRtR^ RR^R I 
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W '$^W, V3 

^ vriRc^ri “fife* W ?s^t 

?^fiRR ^5#^ RRR5 CT ^ ?rt RRR R^alM* ^RR rr 
CR5 3RtR ^ <$R 2RR RTRTCS’, W5TR W RvSa|CH<1 TR^I 
£Rf^R« SjjFs<i tRR R«3h->i‘i|\s 'aR <MC<1 fiRtf'fa 'S&m 
4*R <£& 'Q 4^R5 R^t’ TRR iR?, ^»tT 'a|<I^H 

^ Rlw»lR W( ^»U-^»fJ 4^ TR[fR$fR5 ‘ s lRb|«1*Hl 'O 

wm <rr ^giERrrR rrr 

R^TtR I RR <fiC^<^fL5 ^g RR3J Rc^llb'S'olW 'SltPR 

\5^ R<RJvsR RRR*t Rlfol <R ^Sstf^R mtt ^#RTRSt^ 
WfR^ oftfsRR Vj-d\»K<| fi%? I CR^, fwR ^R>|Jv»!W SIR 
RfiSTt RWR W^R *W ‘ 5 tl?3RR RR^T C*KR^ (RR*f 

(M WJ SoiilbM ~sm%. i RJR £RR ftRR RR#n 
« WIW ‘^D'O'O ‘fiRTK/R’ ■SRTRom'S %IMW ’Rfc 
RlC'ilc'® i)'sr<['o fofe<) £f%&1 RR i 

'©£«Ttt> S|R«f (R WfWR RsJ” I (Oi S 08) 

“R<T RSRT^t ^R*fi^ RR” l 0 § ^O) 

4RR RR£[ ofiRTri^s RlC s llft>'S ^RRtfR 5 £f^R 'Q (R®3|Pl<P 

R|RsHW< 1 RRfeTRRiRS R?f^SRRR ‘i£R5 RSiR’ (RR f^ I 
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i I “^l¥f f% sT^TF ^ 'Tt, 
R^'otW ^f&W* 

*TR <KS«S, ^ag^tn ^<iU) 

^ ^t^F? 

n^$T |" (*& g iJs) 


“n®T, C^mt »[f«f% ♦ffeW 

ifR® 4<1, r^'4)lc< 

%fn ^fi nsfnnft^n? 

^»g*ra ^rt^ ^fl _«>Rc<h 
nnn# ^1% | 

*mR*IW TpRff^raM I 

($.<® g ^o) 


R'SaM 

i i c^ wtnt ntn 

uMiKb^ 2fm 

^srra ^ sps ii^iRt*^ 

i fg^n cnPra* ^ ^rtnfn Ren 
'aMC.vs ©n 5 n>C3 I nW mW 
n^tRsiR ft'olW C^H *f5hR>0 
■3jfit ^cn <1^H ?R*f «Tf® <K3C^ 
'vst'3 S^l'GCH '5Wf-«t? 7 Tt 'Q 
*ic<*J c Hn ^5 ^n i 
R\*t ’“1'f l*?1c^> vfJ'C^T - > 1 w l 4 ?fil 
Cn*i <K*F<l>fD sf^f3 I 

^n ne*o C*P*t 

cO'lRr^rsi ^ptR 
fwinfnn ^ cntRl’ | f%R iisOO 
men cntnctt n*e?m cn, 
srm ^jhjh-^i cm^p 
^ nslRe^MG'tn ntnjen 
n?5 <t>w(£: ^iRe^HC'in mra 

n^R“<ffRj mmsn %r io'°° eng 

ftg ^ Tran nn Rn io" 8 ° 
eng ^ wmirn %r io°^ K. 
tfnenn fwtR ‘ment’ 

mftRwfen Renn enmn cn 
^ n^tRe^rtn^ cmn> 
mnrnsrt <m saoo c^if& n^nes 
nme^ nmre wnten srm oK. 4 
c*Tfe^ «nw, nf^wien ^tnfSn 
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(vi>lfa(.‘<R) ^sr^fj ftwra 
(♦rf^f) SaR 4RS, 

8tWt%s r Oi S i^>) 


“fcfR wk?r RKt shrr 

rrr, RKt ^t ^s fi*fa 
w RKI ^rM*t Rtf®r«T 

R>§. 

?$ i w wi^, 

^i*tRr i” (os g ^,) 


^ *rcfei t^mt¥ ^ 

^jlRJc^liil^’ r°*ic*i «tB>c?i ■'TOs i 
wr ^fg Rww ‘^mt¥’ 
cRt^RR i 

^mrat ^thri rrcr srRmi ^ 
rrr ofi> c^rm¥ w ift> 
tertiSR’ ^ of& tRmn¥ ^ 
‘ft^jK RbR ^ihR<j> 
^s «rtw I 

wt^nTnzrt ^r\3 wm ^ *Rfoi 

t^mR’ « ‘Pu$IK ^#Rn 

^c?i ‘i£)jr5fsr<f> frsft i 
^hr ^mrat sftn ooook ^ 
^trsr rrtcr *^jiT5p^^ «?r 

b^fhW* ‘^w<w3^’ *Tl?R 

?!«i™ to Rt ^tft 
(Stable Atom) 

<K3 I ^ 'TRRl^ *fW <t03 

TOR R#^ 

RfroR-t RRftei ijftc® ^sr^u i 

fal x M«?kva ^TlfTOKRR 
<1% rRr TOSRR <£| TOTCR 
(3TO <R>R 'SaR «TT» RRF5 
RTC#T i >m >l^|f%‘4 R 'Srl^ltJ 
'SR^'lJ ^R>R TO^jR RfH^, | 
fa'&HWR TO?*R WRt RtR 
CRli> «f& RfiRlM fTO^ 


r#rr ‘torr*’ 'Q 
‘CT’flSR’ SRTt ^ R^fRFtlR 


www.amarboi.org 





^5TR, \3 


“faft RRtfft RR7R* 

Rft'tolO; 'ilt < M*t^'*^) 'S 

*(ft%o (»i^iRrt) 

'swiibw rcr ^ *rf?toM f%^ 

ft^Rt WKW ^pf<fl 

^ ft^, sic^j^fD ftiftrs 
rri^ r~r? fovsiw (c*fft 

^f^st) r (os % o) 


(*) “ft ft ^ffc R>ftillt^ 

^ca rsirh i rrtrr rrhirr 
^dio ijft crrr i® twftto 

R%R Rl l ^ft RflRTR o|«M^| 
CRR, CRRR 3pfi> CRfttfs RN3 
ft*?” (fcS ? O) 


frsft rrr^ i ‘rrrir’ r<pmr 
ftfto ^,c?j ‘^^l’ r3r <pcfic^ i 
rrrir ^ rr^rr ftftro rw 
RR tSrNftR 5 r^r^r; fraft rere$ i 
<m R^tftR hri^ 
w\*ts Rft<M>i^«»<j ^krr 

<T*^<T 1 l'Q SfRlR <P<K,^ ^CRR ftfW* 
fts*!^^ (R?tR ^ Rf%R ^sr 

R^BIottR WTR RtRt^ I ^'Q 
RRtR ^Cb^ £R ^*tj ^5TRcvs<] 0=1*1 |R 

^*ij ^5 -^ rjm^ohr 
RRtfttR ^fttR I 


(*) RRIfttRR ‘ftfe^ RR’ RiRt 

R^ftps rsRrr 'Spto c«n^ 

RRR (Rt *pTa§ ^»fj) ^ r^ 

RRjsrmfcR 5 ^ rttri# rr% 

RR^R-I; RRlR W% RfRRfw RR | 
C^Rt'3 4R CRRRRrR <jfo^H 
RSitR RTO Rt I RRtStR CR^tt 
WfRR R*R|R ftRR ^?Tt ftwfR 
W^5 'illft^O ^»fj V^f^j 
R>ftRR ^SpRa I CR 'SPTC^R RR>R 
RRttR ftftt ftRR-RRtft O 
■*J?.R=TtRRi tstRRR RtRRWlftR 
R^RfR <1 |vStJC<»'Q ^|R RTRtR I f% 
ft^TRRSR ^RRt 'Q RR^R RRRR 
RfftR R^tfttRR RR3J ^R^t RRW 
RftR ‘CR’I'Bh’ R#^T crsr 5 
‘7RRRR’ 'Q ‘IRRtJr’. tRRRR’ 
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ijf% 

f^RTt^, 'Q K^ 

ajtat c®tata Rt^ fa#at 

'illPiW l” (^ % 8) 


(vs) ^rm*t a^ vQ 

’[Rfta (a^ifat/a) ^ifw 

aaaa r 

(^ § *<?) 

“v£it asra ^»u vs?ar®a a?ata 
"srtf^r c^tatta* ^ alat 'iiaR® 
a>feR at^t ^ta ^fa 
wtfare at v£i^ c®tata aa?jata 
v3 vsrfea r (ii g 8j?>) 
“gn^_ a?ata staac*ta faRg 

aan aRatc^ ^a?, %trt c^taa t 
^aRvo f (vb g vbH) 

‘^srrwt^a ai% caaa afaa®a 
aR; >1l*MJ f 

(io g vb8) 


aR^t C«na tSfRa’ V3 ‘R^SIK, 
‘retfia v3 ‘R^jH aRaa faRr® 
asa warn fa^Rarta; ‘RS&ata’ 
^rtata %«i<wK a*Ran ata*! aaa 
‘*raaR\ ^aRaas ‘*raatR faca 

^’, a^ a^fja* faRr® ^a 
W, a*, ag’ faRr® ^ca 
Raf’, a^. asRra* 1a^’ faRr® a^a 
‘aspfa’sf ^ i aaa-^ 
acac^ faRfg faaa, aaiR 'Q 
^Raata ^a> ar-^ja aaaa i aa 
®aat a^Raai facsrl; i 


(vs) v<R ^jRfRfra ataaasRa 
vasiwa atw aaaaa ^aR aa*a 
atcaR i ^a#® ^caa a>aata 
a®ata ^paa ataa al%^ 
^aat^aa^ ca% caat a^a^ v£)a° 
a*a ^.aa aca srRaata i 
ataa caat a®ata aaca as-lfacnta 
'aaR® as^»tj faacaa ca aaa 
$naf5a a§a a»ca ®tatR® a^ac*® 

aa^ ^cac^, ®t atafta 

a^ata^ ^ta ntafa i 
^faca caaa caaa Raa it T®- lt r® 
w 4aaf% a^na a^sfta a^a 
aca acaa'tt ®tRtca caaa ^at^t 
<^<ic^ *rf v£i^ c<fh 
Taaa ^c^<tw^ ^ aara 

® a^ata stata a?ca, 
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"CRTRTR st^R RtRJ R^ RR7 

'Q rttr r??tr i rrtr Rif \ 

CRRf fRRfl sffRRrJ <pf<i(R 

RR«f Rt<R -=Tf I fRff To 

fRRR-^ ’sirrr <j%jtt^r f 

0 g iitf) 


(8) “^tRR RlffR CRR 
RT^; R^t 

RtRRT l” (io g vb8) 


“WlRTR sfRR RTR5 R 05 ^ RRJ 
'Q RTtR RgRR I RlRTR Rift 
CRRt fspRTt srf^R^ rQ CR 

RR?f RtW RT I fRff RR3 

fRRR-t "SIRRR RfRRTT^R I 

0 g iitf) 


^nfasMM*) R^ijfD fR?Rt 
fRRR RJRfRR R^3T HR 1RRT0 RTRR 
RRH/StR 3ftR RR; RR° ^SRT 
CRtRt'3 vSbb^ '“tfeRR ^,CRR 
1 rr 5 | CR RtRTtf RFJR 4 RTMTCR 
*[(3 |R%$, RRCR RTtR RT I 


(8) fwR fR^ RfRRRR%R | ^fR, 
RlR 'Q RISC'S Or RfRfRRR^ 
RfRRRCRR f*lRtR ^CR RTtR I RTR 
RlfRRKR CWd RfRRSR 
^R[fT?Tt RTCR I RTiRTtR 

RfRRRR Stf%^Rv3 RC& RfCR I 
fwtR tRSf RRR CRtR 
^TTfwtRTRt; fif^RTR CRtR CRR 
RT I 'illR-^vs fRRRl^ RR£t 
fRSfRJlft fRSl%R5n^ W 
Rftf^R ^ RRlftR ^RtR RRt 

CRRR Rf ft^fR RtR RRfR RRftR 
C’ff^s RRR RCR RTCR I 
Rlt fRWfR R|R R^RR 
^SRRRtCR RJfRRfR RCR CRlR 
fRRTRR RffRR ‘RR] ^ R^’ 

^TlfWtR RRfR ^ ^IRJ CRR 

%^R’ CRTR RfR 4R^ RR] 
gp?TRTRRTR ^fRR RCR RTCR, 
RfS[CR R'SbH RRjfgfR ^3 fR§tR 
fRRR RT CR£R fRCR SFgR R1RTR 
4$Tt ^rt*ftR RRT I 4Rt CSpRfRT^ 
RRT RTR, RMTR RtRR R°2fRTTRR 
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RMr r (io g i) 


«f£$ stRM CT ^rPpR CR fRRRft> (B^R^ TO bRrB) 
RW f R^KB* R'SalOB BtRTCB ^wfijR 

(oigoo) RBto sTtn ^ffoo RSR sHRRR 

‘*lG'i>(.'3, I CR^ B^J 3 ^ B3 RsRrBB 
RgRtR STB CB® ^RfB R^R 
bRwkb ‘^R^lM’ ^R^MR RBB 
RRRtR 'RvSaH WR*tT^ 4R> V3 4RB> 
“4^ «f®r WRR» Sft^R ‘WfWl^B 5 ’ %BR R*tB CRRt 
RMr f (io g i) 4R° V ‘<ffBTR’(B 5 RWsB ^RR 

Rfc>f§\a WR’B' Cs %RTB CBtR 
CRRt I <21 RJtRttB Wilt rR 
RftB 5 \ati>M Xot RRtRfcR 5 \g 

RBttRf^RS 4R?. BRRb^ CRTCR 
“■spR^g CRlRlBtRR BtRJ WRFP3 fwtft ^ ^N»lfRO| 

^Hstbir 5 «r rf^r i” ^r®t wr ^s rrr r[ i ^rb> 
(«<? s *v) R^t b^r gtr ‘rti^r’ 

%tfR RBB Rr^R ^Sg 4R1^ 
R^ 5 WSRtR I v£)t e|^R Wf%R 
RBRSg^ Rf^Ra, RtRt 

cRBHftR wjr^ i rbm 

*H« RBB RRV3 Bt %fB Rt 
RBt 'B'aPSgRtB 5 RW 'SSt^t'SRRR 
®t*sj C t ||'s»t)*j ^Cvs RfiB Rt I 


‘^TBf-f^srR fRSaRBR |” (O'b g *) 

wrt obirt wb RflR wr^o wrf’l'f cntRR fRRR RsTfR 
R^BRt ^BBR ^ ^BWftR WR\fK <HRttsR | Rtc® R^tR 
^fsffR RRRR5# RRR\?t RBtR ^fiRR RRR\5R RTCR RKB ift> 
ifi> RS*R fRRR %tR’ RtBR* fRtRR 'SafiRR BtRBB Wtf^s 
RKR, WB CR^ fRRR'Qt^Tt WRf^a ^3RtR RR ^ BtR R#R 


'5B BRB l” 
(Off g ^b r) 
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VIWlPlW‘t f^<T f*fW sfej ‘'SR^T ^Jtw’ 

vB^|(3h ?T c t[C*l' (TFt ^Tvs ^C?I ■STWI ^5 ^ 

*RJ l 

f^*t ^Vst^lCVs (t^N«lM ^3 2>oo WTC3RI f^'Sij) ^1%^ 
(M^ tpm^¥ fwH ct ^itf^rfa 

«N»MlM«l *J\s, (Tit 2Tfn i8oo ^TRJ *£C3t 

^rm-^^srR’ m >i<n<ik snrr^ 

0) ‘^tsT-^STR’ ^ ^rwsf ^TW^-t f^'Srti’IW^ 
4^3 m\em’ ^ 

(;>) ^ ^Tf^’ 7|\aJ, %TH, ^Tf^ ^ 

s||<k<m i ■s^T^ c«n^ w ^ ms f%it f^ 

f^rosr <k<k£H i ^r^r f^3 ^if%^ f%ftt i 
(u) ^t 'SR^wm m C«K^ ^ ’tTHt# <TW 

TrsRg f%^t w j: rr#s *j^rm 

*lRt>lfa^ 'G f^Ejf^s ^CB5, *It ■sngc^ ^RTF ^ c fe 9 i ^<Rvs 
^3¥t ^ m*n ^jwia-t ^ i 

sf^f 'Q ^g<j g 

^ *\m ‘'s^t^ <j^#fan’ ’itRrrrwRi <n 

, ©<^’I e f gf^ 1£)^? c 7 it fifff'QTTrm <fc<j ^g<T 

c*p*t mu cutt ^rr/R i 

0) s wsrm <r# <i¥<i ‘vj^i^ ^-rtf sfRrRnft^ 
wif^sp ‘^’R 'Q ^frtR} m f%? 

^g?i 2 ^t ft*R3i wrt--$<i^im<j <R£<a ^cb^ k£R<>< r« ^ ^ ^rt 
^ wt ^t 'Q ■ 4<fp gtt ^r:^, 

*[ftBl«'Hl«>l3Ut s 1, 'Q fa*iaM>li( ^Ttf^F WiRS 

^5PT^ fstf^PT f%f%g ^^fRTfW ^3 f?f%g ^ I m 
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rr^Ir fRCR ^3 w ^rtRRt Wl^ItM ^«ihi^h» 

fpfCR R*fa RRItR, 'SMf^s ^3RtR vs RptttR R^s CRTCJWf Rtft Rt I "“T® 

c^t rjcr'q ^m\ c^r fRRCR ^efsiiFt wi^ rr® wirtr 

^T5| Rtft Rt, RfR Rt ‘^nn^’ R^SR; R>tR CRt fRRCR ^rtRtCRR 
'tofiRR “RRR Rf R5 R?CR Rf CRR I “Mr R#?m£R 4RR "RCRR 5 
RtR} OstRRt ^RRu R'Q” (ifc § V) I 4RTCR ^RS'olM^, ^ f ^ 
WfRtRt 'SrlPcR feltR CR, WfR RftR ^IIRR RRR WfCR Rt I 
CRT^t 1 $^g RT® R ICR 'RTRtR R^.'Q Rlw I 
“^rtRS|*tR5# « *[fsfftR ^*f7 fRRCRR RfRRt°f WfR WtC^ «^Rt3t 
WtRtSR-t” (ifc % W) I ^RtCR'S H3 RCR RRt RCRC^. CR ^*fj- 
RRR RJtRtCRt; ^atR RtCRR ^RR I 

CRiRRt Mr^ RR>R fR^R RftRM" ^R° RRtR SffcsTtRRRRfi' I 

RFJR ^ CRNT^tR WWtft Rt R^RTR RRlRt RRR 
fRRCUR RTMICR ’I 6 fetR ^>psfR RRtR ^ftCR Rt I CSWRC^ 
fR'SfWR ^TtfRRRRR RtRTCR RtRR R^RRtR Rt fR^ v5RR|l3H RRRl^ 
^Rv RRCR RtRCS R^rfRt^, Rt fo§ R^cfRCR fRC$tR t^t « 
RRRtR R^R RRR RpRR RtRC^. Rt I 4*ttCR ^RRg WtfRRRCRR RR>R 
SfRtR RRR^stR fRW 4RRt3 RRjR ^TtRfRR-^ RfSTCI ^fRRt 
RCRC^ I f%fR RRR CRtR fRRR RtRR R^RRtCRR fRRT> StRRR RRCR 
RtR, RRR CRt fRRRffr RtRR RCR WlStR RCR fRCR ^ fRRCRR fRW 
'RRTRRtCRR RtCR CRR Rt*|R RRR 'Q R'MR fRIitifeR) RRCR RtCR CR 
RTR^t 'Q f^fR fRSt CRCR^ ^RMCR R^RtRR ^CR CRR I RR^T 
RRttPStR ^T%fR RCRRRt, ^[R^tR « RRCRWtR RtRTCR ^fRCR 
CRtT® RTRRR ^R5 RRR R<f*fS 1RRCR CRRR f^ WtfRRRR RRR ^stRt 
WlRfCRR ®tRRR ^R R^ X5t ^CR RCRR I ^RtCR RRR^ht CR, 
RtRR R^sHTfR ^rtf^RTtR R°R^ RRTlR fR^CR ^RT «iRRR RtRR RRttfa 
CRR1 CRCR^3 RW i£)R>Rt3I ^rtRf^R-^ | C^RRt 

^TtfR^tCRR fRW ^ R^rat fRoR RRC5 ^ W=tlR 'SRR I CR>tR 
Rt^CRR f%?Rt R1RR%R 'RRRt CRtR RTtRCR^ftR 'SRR RR I RtRTCR 
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RR’ljt; \4||R«MW<I fRR, ^#*1, « RRR Rsf&R- 

R*Tt>R kRkR RR " US R’sfr R£5R i 'SI fast. I (R3 CRlRR RRR 
^rt*fR ^ricr ^s%?i kR, RtR, r^r vsrrIrs rw r% 

%rr rrtsr «rt i ^rfwfs^ 'shrr crri c^ k< kR c^tt 

RtRRt RRR RR3 CRR CRtR kRtR RlfR^tflRTRiFl k^R R^s R£?TC^ I 
RRR WtfR^jR RTtRRk RtRRRRftSR RK^a f*kfa|^ 

^ttt; rr° ‘^twi^k Rtkt ^r°v wi kk-l; RkwRRRtit kRRTt^t 

k*lfal^ I RR7RR 'S3tw<| RfRRWR w rr% crcr^ kk 
RfRRSIRt felt <K<K&H i£R?. CR ^JRtfl" RRfetR RRRlkR 
RtRORFst RRRft RtRTCR yft> *k <ra ^bb'feR R^ kRR 
■'5|fksMW<l RlR RtRR R^RRtWF kttfeR I (kt ^RfOT RRR 
'SIlRshlM I 

RfaR RWf fRRRk kk^ kt^ R?kS W8R 

'QR^Ref Rl®ftfifa5- “RT'sR 5 RSRTR R^fiRR ('S||Rs|,|W<l) 
kkS" RRR R%rtt^ %l^ C^tRRt (RRfRSRR) ^Rf^s ^R” 
('b g 'M) I 4RT£R3 ™ 5 l'g'»IW^ k^R RRt CR, 

Rkk kRCRR ^sR7 ^ ‘Wtlt^’ Rt^RW WtktR WRR 

RfRR>?IRt (*SCf4 C^.*^, WR RT®]R 5 kR 'St^J ‘RRR’ kk kRkR 

rr?, ^ kkk rrr vstirrr rsrir rr^ crrr kk kwra ^sRRift 
RRR ^TtfwtR Rt krRlkRR RtRTCR CR fel ^Vs§«$ 'S|<^ ^s 
R’JFR R£R I RR CRR CRk f%Rl RTR RRR'a CRtR f%f. 'SfHC^> Rt 
^rtfR^TR RRT® RpJR RRR RTR Rt, ^TRRTCRt R1RR R^%t 

RCR 5 RTtRR | R^lfR’RTf^ CRfkr^ ^Tf, CRRRt 

“^Tf^RR Rf% (RR RfRR^ Rl^ I ^R 5 R^t RR 5 ^” 

(bo g ^8) I *[kft CRR? RR£f fb<lkw<l ^RTt sjfRRR 

CRU^ RtR I fog R^R C’fRR-RftRt 'Q RfktR gt|, 

R^Rakt 'Q R5T*t%*f^t RRRR "RRRR ^fkRtlt ^rf^’R RRR 
CRtR STRR R^-W *fflR Rt I vfik R^FR^ R^R RR I (RFR 
iRTOR R>\s] 3$ RfRRR f^k k»v»rW ?FRR-^RR RRRIR» 'SMf^'S 
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R<«.<H, Wf'G X®R t^R 'Q 9 ^ w f^ rrc$ ftt^ ^R[Xs ^ 

Rt%Xa Xof gM> RsTf ft « (& I “RRl %ft R£?R w^s 

x^RR XSRRR ft^ XaRRt TORx§ (wrfwfl f%Rt ^rrt5r) Rftt® 

rhr Rt” (A s *<Nj) i 4RKR ^ 1 * 1 1 urn fttfs ^rgftsft Rt 

CR, ^ CR CRtR RlftmR CRR ‘xaRj ^3 XS^-ifra RXSgf 

WlRfiRR *(ftftR gnRRr%I XSsR *Tt® RR£® «VsR|H 

rrr rw wrsrm r’rr ^tRft 4R° V ^t crrr ^rtwt^ xsrrtr’ 

« X®R RR* CRtR ^»|j RRgtRRR RtRTCR RlRRtf^WftR 
R®i><£ ^L<pf RRR CWt ^CRt^ 4RS, ^ TOTglR TOSTfiRR CFtt-RtRRt 
v3 Xs^RRXsR 4R*t3 R®^ RRRR R&Tt® xsRRf CRTRft XaR \3RR- 

^ I WSTR RSR RW xsrrsm^rsf xsrf^s xgsRRR R%R 4*1^3 fRRM 
WfiRR «|WR RTRR5ft%R ^STRl-^ RtR CRIR I CR R'MCR **m$ 
RRR RXal^s RH W fttRR, XsRr Xavsl?^-^ TORRT ftf%^ 
RR# 'G RJR^tR RtRICR TOlftxa 3?® RRCRt I XsR 4R# RR1 f%ft 
Rxr^ <J M (.tjR CR, R3}ftt*R CRtR%I TO^tl *5§TCRR ^xjrgt 
fR<# TORt-^ f%ft RRWlf^R 5 TOff^X® RSRCRR Rt | i£|RRfR5 RRSpJ 

Rft-RPJRRRCR'S R| I Rt3 x®R R^RRfft TOW RPJTORS 
f%fR TOlftxs RRRR I ftc^ CRt TORI ^"“TR# 3R I “TOjRJ 
R’RW (Rf^HxsttR) CXstRfftRCR xsrp^R TO^ftxs <j>ftRR RC^R | 
x®CR ^ktR Rt^RRtftR RCRJ RRtCR t^t RCRt%® RRRR, 

RXsRT^ CXsRRt TOf^R >3 x^R RRp^WR \3RR ^RR ^R” I 
(O § *<*&) 

^RtR ^RSTfRR ^xs «J»C4H»n> ^#Rf% C^WRi^ WlRRt 
TO^R 1 ® ~ZU5 RTOR ^cuf| CR, R'^ffRCRR ^RT#® ft»fH x^R 
x»F$R ^5 ^ RR3 RXs^ #?C® CRIRft Xst ®|Xs^ rrrj <r 
t ®®RR' 3 CRtRI RR I frorfRR®R ^R 'g^®RR^ RRR RRNIR 
Wt^RR t^RRTf TORR 5 fts^ TORft^ ^'SRR RR XsRrv 3 RRRJ 
^tRR TO^Xat^g; RR^r Rf | (RSRRt WRRR xaT^^R XsRf 

xTOpl^R WtRR fR*TRT®t ®)R?, R^tfRI^R RRtfRM RR^RS X®R 
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■$>8 •g 

SlwIcMa ajNjt afa RNa-Rtaa B& a>tf*f fata 9r*t\ Ra ^5^3 Xsf 

1®1 C^f aRa'S a*j|<3 <HI alta at I m R^ R*^ a*|al 'STtaat 
tF®tataj^ ^a^tfa^ fa%[ Rataa wrtarsara R“fa aFo aajt^ 

R’SFa ^a?, ^ TfWst CT W ^7 f%fsa '9^ 

ist-\3 Rs^t ^ataa aarta ^tam atfw i “a^r, wtata 
stf%aRt<M (wla^sf) aRt Rrfaaat asfaata ^sraj a$g afa aaf% ^a, 
W ^TRla stf^’TFTO aRt C*ta i£<l!a *[tat; R^g fagt“tR ^¥t 
a%a, wtft ^ta RRtarfttf tsta 'sp&ft a^g ^5nfatav3” 

(ibr g iOcs) I 

^>T^a a^lH RRa 'illR^a at ^Wfl^s ^fl 

'G aRa^ R^ta lw fi>f^® aRt atta Rt atR^ 
^Ritgata* ^1% ^taRa a*ta 'srtfata Rcac*?. i w sfRfi> at 
aaa anta vS^iHJvs wua a^> statft^ ata ^rma a5ta, ^ *pr 
at Raaantaa aiaaR^a atRfa #ataa aia-atfa^ %ata 
ataR; ^atafaf^ata ^sraj wiwl^a faa^ ataaat ama i “wfa 
^Rttaa ®tf^ caaa wm aatt a^ta at” (o g ;>c) i ^ffe gftara 
RMata ^sttaa RaaantR ta ca faataa a^^ Rf$a* ^ar ^ate 
a^a ata «*( \sva^ %srta atari; ^ttaa ^tatafaf^st ^aata* 
atta i faataa famtaa ata i 

^saK a5RRRaa 5 '»Tta 'SiR aaaj ^ttaa 'afaaaft ataaara^t 
a^i'toiwa Rtata «taata visjRca ^Ttaa fw? Raaaata 
^rffa^s carfa ‘^ar b tal; aacaa ^aatSa ata atft aatta 
caaa aaaa ^rfaaaa atta at i 

fa^ttaa atsita aaa faa cata^ fa^ta ^a# faaa ataaa5%a 
a'ff^ta ataa a#ta atte^ ca, a^tfat^ at 

^aait^s cana .faataa ^saj b at aat*ta ata 

fataf^s a^s atta at i ^ta, Rta b ana c«ta ^ttaa atata 
Raastat aR>Ra fa^j-asa ^at aaaata; a^ta ftfws aaa^ 
ata t>ca C5. i taaj-aaa aar^tata ^rfaa r t°'*l : ^ ^^rtaa aaaaRaa 
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3]1<K^ I *J(H 

CRtRR 4R*f& ^fcR C«n^ tRMlfR^F ^H'S'CSTt Stfaftil^ ^tVl^fa 

Rf» r*cr ^fir rkr ^atR ft fa hi ^Pm. i *pt w 

^a ^llR-^Vs fcjMtfRRi *^n 'Q §btAa<l MR R**^ 

^ c rm «Mr RRS^ I fRRXs R\sp#tR G# fwl^t ^#1^’ ^H, 

rrr ^ rrcrr ^ ^f^s ^sm tr- 3; ^oc. 

RTtR IrcRr ^srttRfRR 5 (Special Theory of Relativity) 
4R^ i^ivb RttR ‘Rt RtRR ^RfsR* ^ (General Theory of 
Relativity) £tRR*t R^tR 3£R REKER i fcfR f^tRT%Rs 

MtfRtR R^tte W RRR’ (Standard Time) 

RR^a crtr ‘rrr’ ^r V5if%^ i rr*r ‘rrr’ ^ i ^fK 

^KRR (Space) 'GTR fR5R RR^t; RRtRR RR fRfR§ 

w riff i wr rr>r MRFaR Irmr ‘rrr’ c$r f^ ^c?i 

RIFF I ^flR i£R n 3RR f%f% Ri^ eff^Tj MRFaR ^f£fRl% 'Q %f%'3 
v£lte Rtt^ I ^?fK, RRR RRR? ^afFiR ^f% ^1% ‘RRR’- 

4R RTTR RftR MlWR S^faR £RTf^at'3 4R*| 4R*t> R^FJ 

C^R | Wf ^ 'Sf)fa<) RRRFt ^wlft^a pRHR MftRR 

RpRfR r^sr S^V||fD\a f%5R Rt RR7 ^fR<F >53R trs^ \3 ^W<t 
W RRt fR^ I ^TtMFF fRvaelCH<t £tf^f& 'illR^IWil fRFF ^>l<H(.=l3. 
4R ^SpM SfRtR CRRt RlR I 4Fa R*Ft R^tfRF^ MtRR ^?,R 
CR W RlTRRS ^RaR MRRR, RS\s fR*ttR W[ ^5RRR RRt'S RR%T 

mrr ^r* ^rirj rthir i fRMi^t ‘'iii^r^R’ fR*fM cr^ 

MR ofSR 'Q WR R#^aR RTRTf fea fRR RR%RR, MR 
R^RR CRRfafR^a Rtf^R f^fR RtfR-^Rt RI3I Rf5t-RWt 

RtR CRCRR I CR# R»5^. R^ CRGa RRRRfR | RTsfK, ^RtR RRR 
^C& Rt^[R RftfRWHR MR-fRMtR RTtRR CRiR 5 RTMRi^aR 
^tfRFlR-^fErfeR R^ RRlR RRv3 'SJR MR RtR^RR #1R 
RtfR-RRt RRaRJ “RRfej RW^ I R^tfRT^ fRRRrRR MR RtRlRR 
RHR RtR C^R «RRR ^aRRt-^ ^Ga "RTCR Rt I CRW 
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^rmtegg g^flfgrsfg ^fS, ^g grg^mi, ^g gfgt>Mg| 'Q 43 
gifgg fgg^egg fgwt *jg#® fg*n®r ®tws ggRftgg ^g gm 
feat sfgf-t c 3 Krn 1 

<VS>IH 3rn *fW fgsafg f^Sf gt fg^ 

^nfwm <iwc.b wtg ^ng arftft eggt cne^ vm 

7 s • 

fg?gt gge*fg ggg Switin g°geg fwr^ng wrat gf^t^fg 
%gg 1 Te^ cg^ ge=gg eg gftg %r ^1 ggegg ^sriwcg ^ 
fggg'segfg wig^ gg>g g^g ggj grffg^g geg gfaeg sprig 1 
fgsrg fgsf cgfg ^iR*h«iw^ ^ fggegg ~^m gg^g^t geg 
gift geg gt 1 tgtsggwt wfgtegg ^iwlfbvs gggfg ^grfglt 


ggpg wri gfg 1 srtg gnsstg grsng <m *p egeg gtgg 
ggre^g ^at%R ^usng wgg egtfgg g^g tgtgfg 
g^re¥ «tgeg fgeg ggg ggg fg^ioa! tg%s gg eg, 
fgg^ngig cgffgg^reg gtft>, *nfg, ^ « gfgtg gfgg sfi> tggng 
fwt gege^ 1. 

gggiteg sp^jg (too gieg gH^gg ‘e^egiQj-'Big’ wtfgggg gegg 
‘gggf^’ (Atom) eg 1 fgfg sprtg gegg ^ng gsfBt gfg gt’ ^gg 
^g ^g g^ggt fgeg^ fggwigfg git ^ 1 fgf^ wft-t^git 
cgfgcg gpstg tfgg g^eg 473 ^ng^ fgstfgwteg 
grFg«rgte*tg ^egfg ®tr» geg 1 ivo^s m3 fgsatft *^g c^tg’ 
cgfggt gegg etfcft ggg^ wigim grfflgf ‘gggt<£ gege^ 1 ^gtfgg 
‘gggtl’ fgf^rg geg ‘wj’ 43i. ^ggfgg ggt g^ g?.gjg t w£ fgfgg 
geg *gg’ gf^g ^ege^ 1 ^ggg gfeg gtfggfg gjrfgt %fa\4 
^ofgf^g gjigcvbc^icgg’ gggf'i g^reg ^rtg^ g#g g^g^ef ^17 
fg^gr^leg ^g^tg egg 1 gggfjg gtggtgfg ^gg f%f% geg 
43$ Igfggf^g tjfgg’ (Periodic- Table) fisft gegg 1 eg 
trfgglteg g^g gggt<^ ^stgegg fgfgt fggg « ggffgg ^g 
wR’^wrg fgemt ggf^fg gg 1 geg ^ ggfeg fg^gf^t ,9 (ggf 
^gegg ^gffergfg gfgT^ ^fegg g^gj ^ggfg 'gegg eg^t 
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mm to i to*t fwt^t TOra cmm’ 
•Apr ‘TOtf toto f^%rrtCT tsrr^’ « ‘R^SH mRmito 

vS^MIUh TOR f^flTOTO blRRt* TO^I<M % i TOK 

mRmig'is to<hom c%too®<j TO9 wrt to tow tor 

TOf9F$ fl#8 CM^ f^ V Tt, RTO| «tfef TOf% 

stfrotfror i 

*&*o Rfi?r *%r 9^«f (Niel Bohr) ‘' t t^srr < I^ < 'SMJTO ‘$W4dH 
(Electron) MftTO ‘OTOTTO «K-^ TOFt 09 TOPTITO 

to®*ij ^5 mkm \5t ^toto? to TOfa tor 4<r to*t 

faR f9TO (RtGTO ®fro ^ i 

rn*\ R*aR) ‘Cock Croft’ « TO RTOt’it ‘Ernest 
Walton’ *l<Rl«f<l f^5fa 5 9l>l TOTOtTO TO CTOf 09TO® RTO 

I 

^08 to«t ‘^jHfiwi mR’ ^n Rro tor 09 , ‘R\3jK 

mRtom *nR ti TOrtfrora toj toi^ ^ c^rt to 

«*R3 $ ®M$I9 TOT 7MR R^fTOtTOF TOM TO TO TO9 ^U5 
CTOTO I 

iJsotr TOO fwi^t ‘Lise Mietner’ 'a ‘Otto Hahm’ ^TO 
^t#M ‘RvSjK <i#TOm ^wRflN-W’ (Uranium-235)- 
TO RvSfsi»*ltc>l TOM TO ‘Fission’ *f#TO® TOTOfro cTOR 
wn «w»wittni to ^nftro tor i ctoto M?Rr®t® top*^ 
(Radiation) R’f® 1 

^fro» trot TOf^TMt; twR f^t ‘TOTOfro <rf*if (Cosmic 
Ray) wtfoTO TO TO CTO3 sfTffwTO R*fo TO?, TOTO^fhM 
'illR^ TOftfTOI TO TOtfro ‘TO^ TO 9#TO’ 
^jtoTOmTO® W^I I 

f9\*l TOt%t ‘rto’ TOM fwt^t ‘Gell Mann’ TOI^ 
9#*t (Sub Atomic Particles) « ‘R^jK MftTOT^ 
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^.trlr gift's/ 'S jjrnvs'q 

ct xmr4' ^#t^i Rw ’tf^s 

<7t WTF vSWIItH I RR ‘wrn!¥’ *ffRrtt<J<t oR 

^nrSTn^s ,p [9J<p'olc < 5 ■>i*nl'3’ <mc , vs' 3 >rsi> ^ (Up Quark, Down 
Quark, ^ Strange Quark ) i 

4?*^ Vo’-^? ‘Samuel Ting’ 'a ‘Burton Richter’ 
C^trrt¥ *fR«lWil 8< (Charm Quark) wiR^Ts 

^ \at<rt (Tm^T ^ i 

fwt^t ‘Sau-lan- Wu’ ‘spsR (Gluon) 

vntyn ^fef^t viiif<s(,|<j sprK CT ‘^’ 

(Gluon) *f<t *fa ofi> w<\\u csfl^t 

*mft?a ‘Binding Energy’ mcrt ^sf «Tt^ i wr 
‘tstftR’ <3 ‘RvSlK "#t^t ^1% ^c?i «rtw i 
^jR ?pgfR ‘Big Bang’ Rtsf^N Ri^Im 

^iRwtfeH ct, 'iilR-^vs ^<t ?Rt*R c^nPi<t> %*rtwfa ‘7^mt¥’ 
(Quark) ^ M ^Tt ‘wiiR’ (Photon) C 5 ^ i Big 

Bang nisjRwH't R5m *1? ‘mRw-G’ 4^TtR? Rra ^RR 

^c? i *rm i Ra?iR<t ^ *pR?i ‘wfiR’ 

Rc'Stc.'i^ w RtRra RtHR ■wi ‘7^rat¥’ 

4Rt?f 'Big Bang Model ’-4<t ‘wl«l^’ ^P'ffR ^ *tmt 

c^rn^t ^rsrtf^ cwi a ^ 

^Ri^J 47?R£ <R^M ‘String Theory’ i ^ 
smtT^ qmt t^mt^ ’(Quark)-^ ?Rt“m ^ 

to, ^sR w|<j wt^r ilk’(Sthing) ^rTa 

^c?rc5 ^ R'&siHii ^fhTi?prs srm to*?t sn^?f ^s? 
far® wst (wrgr^ Rw R'SiR^a wn^rm^t wtO i 
<?m ^rrst^ ^rsfm *£& ^ >mo>m ^gwsj 

whiti ^ u a ^tro ^snim ct ^?ri <t>«R*i, 
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RR SRR ^|C<P RttR 5 m i)R RRR iR 5 4R RRR RgRHt ^TtfRfs 

^cr wi hhrr^^r 5 ^ Rita tac^i RfoRic-R rM> 
'RiR^iwr (stm-t rcr ^c ? m #f rrcrr ^ri ^r i 

i)t ^ RRC*IR RW ^faaR ^dra 4tR CRR I f%¥ ^RffRR rcr| 

c^r^rt crr r^r 'iiif<sn<i 4 ih *jrr ^iRsmcir wr^ rjcrr* 
rir ^ta wr« vSjjxs^ wtcrr rrrr ta viI'H'StI^w 

WfRlCE^ I <$U5 \s|<jM>i|j vjcCc^ WRR'a $^'®<1 R^tat^f® | 
R'tolOR WtfRRTfCRR ^ RRtRtf^RS'slCRJ C^ fRRtt$R 

CRlRt ^5lCRR RlCR ^RRt «>M«H I %IW 'SRCRR C^TPTT 

^icrr rr rrr# crhr ^ i ^ e*rmt ^srr rr ^tr^ 

CRlHR RRFR mi 4^»tCR Tl^TPTT ^5RR RJR ^ m fwHtaf 
^sfR i \5l$ twfCRR CRRR fRRCRR ^flfWRR 3 if Rta RRCRR 
'RlfashR fast RRCRR ^sRT SCRIftH %RCR RRf^ RRt RTCR Rt I 
CRt^> Ri>lRc*4R SRRRtRR-ilR fR-f%RRT R°RCRS (HRR RRRl RT 
^R RtRR'STlf^ %HCR WHICRR (Rt I ^ (RRR fRRCRR RRF® RRR 
(RRR ^llRsfcRM^ WtRRt r<MM RRC^s RtfR CR, RRC*R 

orff^R 4R?. R5f*r§ fRRCRR WR ^®RJ 'G ^’? ^g\a RRRJ 
^FRPM^ RtRRCRlitR RCR 5 ^sf R^RCRlt R^RRR RR I W®t ^ 
fRRCR iIRR'G $, C'a RtCR CR RRR'st ^RRT^R i|RR ^^avaR v^RRva 
RR^RRt ta ^ffel ^CR CR, CR SRCRR CRRR f%ft <$CR ^TfRRt W5R 
RRR *(CRtR^ RTtfR, Rt ^CR WHTCRR Sfl« *JR 3RCRR R§R R^ 
RT^CR I ^ RRfCR ^art ^flRlCRR RR5t ^CR RM> RRfCRR ^RRtl^s 
R^R5 ^RPQlCRtC^ RRC^ ^CR RRf I C^RRT WtfR^R 1^-t^ 

'STCR RRfCR mi ^TtRTRt R^RJ f^ICR ^tf®fR RCR'S RRSR 

vaRT v3 ^'QCRt R^R^tCR 4R*f& RrRC 4>^. ^R^IRCR CR fefR^ 
^STF® CRH RCH5 CRt I 4R# ^RRRR C^T*f RCR RrrIU R^RSfCR 
RRHCRt CRCR RTCR I CRRR- m$ CRtR R#R RfUa RJNwUlk's 
'©R RCRRRR CHRCR RCR m?F5 RHf RtRC^rR 'QRR £fCRHf%I 

crt 5 i m$ fR-Rst cSHcrr ^r# Rt crcr 
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'STO *R R5 ■*Fff <QTO CRR, to ^ TOR CRtR RRRR 

totto RRFa Rt CTO WRRR WR^R C^Rw<1 WRR WtW tot RT 
CRTR CRTR TORT I TO to RTRR toS to fRCRT? Wf- 

cBftom 'srr to tor Rs *n> »pf wttoR <hto i to to cwtr 

RTO} (R ^pSf RRfR I to WRJ RR RRR RR RiRR WRJ iffto 
fRTO TOR R^RJ toltRRR RCR 5 TOS'alM cURcTO 'QTO 
<$CRR fRTOtto «TO CTO I TO RTOR %RR (R 

CRTO CTO (toRR 'S’R RfTO TOTO RRt RRTOR 'SRR CTO^ 
TO CRto WTO I R^R WttotCRR .<R TOT WRR to fRTOtf5 
W^ ’ttos CRCR RTRR to5 ^R fRCto RRtRT *to RTR 

(R, (toRR 'QTO ^ *R R5 TOR RRiR ^CE^ TO TO RtRt RRTO? I 

^rr CRto torr tof% i Rto tor rrrt to I 

TORR toR TORR# fRTOT WR'Q toR WR to wto'ofw 
(toRR 'S'R ^ fRTOTCRR RJR TO TO TO TOF5 CRR TO 

rrrr tonto ^fto fto crcr (R, ctoRR ^ Rfto to to 

RRt RTTOR '3*R 4R# RrV *R S^sR RtCR f% CRR fto 
RTO^ WR TO^s ^ TO TO TO ?jft I ^Rlto fRTO# 
WtTOr ^R ctof CTO 5 CRTR TOR t TO° TOR to& to 

froto rrto to tot <r, wr wttoR ^toR to?#R ^tor 

TORR RRRC^ I C^fTOR ^RR RlTOo RRT RtTOSR 'QRR i£|R# R^RR 
WWs %R Rtt^. ?to ^ TOR TO5 I TOR Rl#t RTOt 
fRTOT ifltoR toR fRSTOR (RCR TORT, toRt i3RR R3R 

^cnfl r to to rrm tot^t wr rr^T f^fTO i cr 

RRCRt ftotos WR'S CWR R5RJ to 5 ^ TOFo TO, to 
^Rtcto torR tot TO RT I R^$R Rtto to WttottRR 
Wt*fR 4RR (R iTO^ CtoRR 'QRR CRR I 'JCR RC'Ttto 
RTCR RR totR CRTO CRTO TO RRKR tot Rto CTO 

WR« Rto totfto TO CRTO CRR RRt RtRwto 'SRR (R 
RRto ^f'TO cto WRR^ to CTO 5 TrTOo RRtR Rt, 1 *f^ 
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to Rto^tR RR*! RRR Cil'olM toR® RC5§ <JRV# CRRR 

G>MG<it to rgb^ i r«< 4t ffito# ^itoc^ ^rgr rr-rr 

RR RRR ## fto fto RRRt, R# 4RtR Rs^ijfD<1 ^T R^R 

Sg^im rgr# ^r?, ^tott rrg*r #*# rr m \ to# r^ 
4R# R\s <mrg<i> rrr rgr rge^ Rto; <h=i^f5 to rg^ 
rtr 'voitvo^ rb rs ^ r^’ i rfr fRRst ^r 5 c^jtc^t r® tot 

to rrti RRrt rgr rr rr® 'SfRR^rr i ton rrri 4t 

fRGRlGiJ^ RGR RfR GRM sRM tRGR# STAG'S RGR R i #ft 

wra to' e Tf6 r i to 4R Rto fRRto^ ^ rr to# cr rt# 

ffi*P5t to, 'GGRR 'SsH^lC'SrJ to# RTtRR RR/Rfto ^1% RRtR 

'ggrr rgrt crgr t£)Ri ^r rgr RRRik® ^ cetora ^grr Rto 

CRR RG*J<I# toRR toblfavs R?R l Wf RRfGRRGR 

'ggrr ^r# to?t cBtora 'grr ^ rssr rgr 4Rto src*r 

attorn RRRt, RRR# fRR®T ^ (R^ CR ^R^RT RGRRR 'G 
to#R CR3. Rt RttotR RRGR, Rto RCRR fRRW# 4 1 (#RGR 
to# CRRCRR RttR RfR RRI# I RtR'G R^RRSiCRR ^ff^fto 
RR^ RRC® WR RRt l RRCRR RftotR RtoRRR# fRR5# 
RtR'G R£fRR R3I ^ (#RCRR *GRR RSRto RGRR RRR RttotCRR 
RRR RtR R^T Rlto RttotRRitR RR£f RR#G<J> 4R# totRRTR 
fRRRG RR*3= RRt® RR^ R*[ I 

4RR 'GRtR r#® toRTRfto ^r#rr RR^Rj tRCRI#R RGR 
CRR#GR tor’ RtR CRR#CR IrRI’ RRt RtR? GpfaRW 
RCRJR# fRRtol #;R#-t; to RsJ I RR OT Rs^ ^R ^R to 
^G'® CR#to to 5 '®'®£‘3R CR RR 'f^GR# ^Gflto I 
RRRR RRR 'SGRR 'SaRRR Rs|f ^TIRR R#to C^RR tot 
^TRRRRs vaR toffto toRR CR»f (RRto I tolH R5RR 

*TRR r \5R5 'SR £fRH RRFs RR< RRG^ I R&RR 
R^ ^R RRtR RR'S 'GR SftotGR ’R CR# 4R# RSjRR R^s 
RGR# I C*RRR to* SaRRR toRR R'GRR RRRR ^R# 
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R'SaMi’tt? *tw ^iR^rr tor 1 ^rkr ^pm viu^iiu 
<rofi> f%n^r? c^ ^r# rrr crpr ^rwrwra ^ 
^r^t «m*f c*ter^ i < 4 % wriR Rm r^ r?*to ^rrR stRR 
cwit ^R>v93vs|<j ^rrccTfw fR$3tR sn*fprr c*tcr^ cr 

crrr ^sm Rt toc*ir R*rt rhr Rt i ^rrrr R^tt 

rr, r®r i fg^f rjRrrr wii Swiibw ^imoir rricr^rir 
rTOstt to rscrR cr, rirmiRr^icr 'aiiR^s r^r « 
toc*ir r^Rrr t^mt¥’ « ^tr^r’ *rw wfwft^R RsaRM c^t 

SftRtRJ ^psfR «»Mt*H 4R?, ‘CRTOR^’ « t^M^R’ *1^8^ 
RlRlRtRR^lR *1% 4R*2tRRR Wfa RffR CRtRRt <HRt!5R l Rs® 

CR^fM ^ooo TOR ^rat% ^ft Rmtf Rr*l^«H’ (Particle _ 
Physcists) C3R RTOtCRR R*CR TOSt R’tfRTT^' RlRR TOfWCR 
'SrRvo <krc^ ^ RCR CR, ‘c<pIR1<p’ 4R?. tRR^R’-t R®R 
R^RrR RR I ^atRT 'bTfCR® 4MW ‘CRMR|R’-4R *$4 WlR'Q 

*rt*r ^krr RCRRRra «i?rr <tcsc^ ^fbw^ ^Rrr \st 

R>RC<H I i£)$ CTt fTOTCStR CRtRt ^IWlCRtR TO TO$t! RtR tf% 
COIR'S C*tR RRtt RtR Rt I ^JoRR 1|4>|RW RTOftR ^tR^vo R®R 
\SRftCTS ^51^ Rt TOC*fR RRl RtCR Rt I Rt Rt^RtR fa^CR 

orfR.^snR ^srr^R vstRiRtR’ *iR«hmi « wir Itots Rrr^ cr 
'SRJ WRtCRRCR* <KRCR, IWftRR fifRtR « ^RJR^R 

RvS’RJ'G CR^ i£|<p^ |WC<P ^sf^o fifRtR RSRC^ I '•STO WIR'S fiTRtf't'fi 
^55 CR, ^TORR’ RtCR rRr* IwRRR’ CRnR TO-RtsfRR CR$ I 
^©R-t CRR ^R CRCR5 WtTOT RR^ ^R°v «R Rios'S 

I 
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Sri's 



- .><?<? 

cm sm *fiim* *n mm* is sm* ftfst slkm or#® r (i> s >oi) 

“o/mwa^ a ^ #r# (wr 1 wfksi) nfv fiim i ifiyf ®r ^ o? r 

(ii> S W) 

- e*rOT 5%® ^ cm im i iftm sfkis cm* iiftfti imft ffkmi me* 

c**cn cw cmt itn% if i 4 H c*S irfflfifa c*mi m*i w cmc* s#z*r ®^*r bj 
csmn 4 iftt fsm cm* mi imfl si, 4 n iftcn irfm fucm cmi *m mft 
mi si 1 is®? er/fptifi *i$is mi *ss$ si^i < s*f 5 fiim cs*i s i$tn s*s mjj 
4 *Pm <pfi^mm t i or#® sasr cmm un si ijmnt miun 4 $ iqfaii sift* 
mftv mjsj *s* cm* mm *isf sfi^ifets or #® ^csts sh si t 

*k i&ns mppi *ft*i aw® ivpf mfmf* mm 4 i>tc*$ n cm isi mi si / 
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f&Zf 

“sppr (*tf3*pfapt) cvprtftftc* vrmt?; wfcs i 

v?/^ mj^rnz^ yz*tj um& $m *k<w, <^m/ yg 

$(*[ <r i*tz c ffi tf*y? 3 ?s//w v 3 //w / ” ("o o 3 

w *rw ^rmf c j w^ 37 m fife *f$fot- 

fr#^/, ifawt-vqpmR 4 wRcm c*ftPw> vtfrsm « *ms*fto ^tfrm 
*1%!^ fafez jr&n^t S*r*//i?c*w rfc^ / fog <4 zff^nc^ fmzm 
iytrm %f$Hht ^v<j$/ ^ ^ swiFiv 1 Rbfw czw 

<MCW <?vsV/W /5ia?^ fiftt ^RJ *?Z<? *fFF?<m fiCW&u C*fcfi'3 

*nrtf$ *n$& c*ft$cv *n c*k<? ^sn, wf ^i^wm *r£k<! zrrw 

3£5£- vsv3^ ftmj^frfcf Three dimensional Quarks C3> ^ifi&y Eleven 
dimensional tiny Vibrating Strings' ‘ Membranes' 
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/ 4 ‘String ’ 4g° ‘Membrane 'tmtl fii'eal4) «v/«i«7 iff wfendfec in 

‘Special relativity’ (& 5 *%'■*/ ©jf 57 -775 Own version of Special 
relativity. c*t <Ws<w 4mm mm gfa 4g? ^sjfa^f4s gfa 

stfafos <mm i 4 4<t*tl<i cspmnze wtimf R^lflncm (Particle Physicists ) 
C<fS mm^t ‘May be its impossible to discover these deepest 
Structures ’. 

Z^S m*mg- ‘We can never determine what that basic “Stuff” is ’. 

4pm C^S mmp- ‘May be we can never see much deeper into reality 
than the level of these subatomic particles’. 

‘The under lying equations of the Universe Can not be determined 
from what we know ’. 

‘If all we could observe was the quasi particles, we would not be 
able to tell. ' 

4tm Mr. Robert laughlin (a Novel laureate at Standford University) 
mcwg- ‘May be the Nature of reality is hidden from us. Everything is 
emergent, but we will never know what from ’. 

4 famt '3 v m mftfs wfaffr facm stfhmmMJ i wfatt ‘New Scientist ’ mntfcFt- 

4 c*wmft zoo* gtcm gi&tfifa ^fm smg i 4rs Szuft® fam mm* 

mfmrm m mm / 4^ mftm erytmt mt mm- ‘zm ztfv gmm cmm 

mm vrz'sfm m fam enfant mm?’ 4<t famcm rffco 4Tmt 

wmi ftc&ffas mm&zmttfa^ fUfae mm i fag fmmm wm cm 

gim m4llvL<pf ws / 

4mg mmfa mm mf$ srifim fanmg m mm mmrttt fsm © 
cm </«Wi 7 c*ftms *mm m i 4$t mrntm fmm i ym?, mt%i cwfr gtmw 

4tfmm 4t<? mmot 4cm m 4m 4ifmm gm% mm, fag fsm 

fatfc® mmmfami <m mm c4f$rs mm mi fttmcm cmgi wpstcmn mst 
famfS mmims 4fim cms mm i 4&4g (Ntfm 4fm mgmm mom 
‘cmfa’-t cm mm mm 4cmt mcm mm mm * it i 
4*tm fac*tmm mmj%t cm, m ssoo mm <pr 4ig-f<t4H && fam mi 

4mft> mm wij m w mm, mm fam 4® 4ti w m tf&g Zmsufam 

^mrnrnmm mm mfacm ^ fam 4m$ msmt famtftm rnfas mew / 
jmn famnem’ gm gffo famcm ’ cm gvfacm c*t$ i <&$ cm fa$vt / 
tstus fac*t 4mm m wfamn^t w-mg wm / 

“emm mg gvj © gjimww i 4im cm-t film ■s/fag^ <Ffms 
m4 gt i fafa gm fmn-$ ^fartem i (& s »>$) 

“4® fat stmg m mwfa g*J / ” (os s oo ) 
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(*) TOtf s TOR RTORrs ^R-TO«tR<j> rTO^ Rg rRto (Sub- 
Atomic Particles) RijRCR TORRf j yl'o|f<<^ ijto CRRre TO^RT 
CRR? 

^9R o ScflRn® TOJfR ^R# ^R^^K RRR f%*Tt?T 4Rsji> Rale's 'sM 
tottotfri cto*t rtor-^ rtcr 1 tor-'^h ^ tojiRr ^jcr Rt 
RRUF FIR TO TOTO- TOTO^ RTRfR TOTOfRR ^r^R rtor Smw 
RRTO RTOR TO7TO 4R# TOMtR ^ RTOfR^ 

<KRG^, '5f'£|C?ll®i^)?J R\Rt Rr^R (TOR 4R VlIc.R' :3 ^1% 

rTO totR 1 ‘TOR (TOTO^) *jRft 4RK ^torr R<jRf) 

C<PH R^ TOT^R R# Rt^” (\5br g I RRRRrH 'Q 

g^t Rcrcr ctor rtcst RiRt tot*R R^ rto \Sir wv 
c*fR% rr 1 c^R tor 5 rt <ra tor 5 n^iRt^f wp^toi stRR 
rsttpstr c^fRRt rcr?^ Rf^s RfRR^Rt to ^wtj v 

to 1 cr ^srj TOii!<s?MR TOrTO^ Rt rto rrrto, rt wf 

ns<PN, CR TOFR RTO RRRTR CR RitR R>Rt nM»ls TOR RRTO 
TOFtR FTfRRT TOR^ RR^ RRCRR TOTJ TOTOR TOTOTO TO*£f 
TORtftkR 5 TOF CRCR 5 C*fR RR3 RRTO TOFTR RRiRR RRRR RRCR 

TOtor s%r ftst 1 “TORR*iTO^t 'Q <3Rft ^°s ^toRtor 

RRTR?T RTO3 RRt RsfRRTTOT RTORRTOtR 4R?, TOP RRt 
RTOTR TOR 1 ” (00 g b-) I RtRR RRTSSi TOrTO?^ Rf^-^ Rg 

RrrRc^ crtocr %torR rrtc^s tor Rr|r toftot gtra torttot 

CRTR R*tR Rt 4R° TOfRTOR R»tH 4t R1TOTTOR R#rRIR 
TOtRRSR 'Q RIR^fRRR Rf^R'Q C^R SRRsJ ^CRtT « RTO 

TOt^ RTO RtR'Q RSCR Rt I 4FR<t ^RRtf^ ^RF^R fiffRRtR 
vR^sT 'S 'SJ^st liRRR r»Pac<P ^RR R»CR TOF^ ^R° ^RT ^RCRT 
R^KRHRr WRT (R5R Rft, Rt^R RT rRT RTt« RRT ^s ’HTR 
R I ^ 'RRi^TTRR TORC^ 4FRR ^T^o RRRT^ RTFB^ I “RRCRR 
RtRJ (R^-F^ ^56voTR*t^§ TOlR, R*Mt¥ Rwt R^CR, ^f^ffeRR 
Rt TOT^ RR RtR*TRs TOR RT TOT^ CTOR RR5RTR RpTOR l” (oi g 
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*o) | RtR RSlRCR TOTR* R*5 w R\s7 tof^ 4TRR 'Sl'ta'sl^ ^jt^vs 
RJlWt RfR Rt I i3Rt £Tf® TO-t 'RTOfCR fanRspa I 
RtRR RRtCSrR TOTT R*CRt WHt RRR*TR 4t Vtlto CRTO CRTO 
Rt Rt to r*rc^ a ^ R*®TOtR ^f'fT tot 4R RtCRt *TO 

rr® to^ 4 r*rm 'rmr toc^r i *3ttRTR tf*fj-wj*tj r?rs 
to* 1 RtoRtRR*^ 4 r*rhzi to i “RR^tR rr® to** Rtt ^ RR^ 

to** RtoRtRR*” (Oi* % *&) I to CR* R tott to ^ot R^t^ 
4R*tl> R*ftR*t-t CTO fR* ?Rt ^ CR*tR R7tRt#, cR*tRtRtR *5fRRt R>tRJ 
CR*tR RTOftoR* Rlt CTO RR to** 'GRRt to RTOtR CTO 
*TO fRRtR to RR ^tCRR 4R^ RR^ RRR to RRR*fCR, to TOTt 
CR*^ to R*to TOR to? CTO CW RtTO TO RT, (toR 
WfRtR to toR*® RfRva R3Rtf® RR^f fR'S* >i]R° Rlto RSRJN 
CTO RRJ TOt l “tot ^*tj 'Q RfRSlM, RRto-ft# 'S 

TO RRt*(” (OS g 'fa) I to R*TRtR RtRR RRTC®tR R*TOTt to vofRt 
f$R* TO Rt (rt RtofSfR £tf%TOR* 'slRtRlR ^1R rt\ R*R*®t 

CR*tR CR*1R toCR R*Rf% Wft^ fR*?Rt CR*tR CR*tR fWR to RtRsf 
#fR® I to$ft# R^SfTOR fR^ ^TtbRR to«T>M R>TRRt WTOIR 
R*TO R^TO >i)RR*R 4R*frt TO toto**® TO TO* I to 
R^^ffRtCR 'iH^gl'o I “CTORt f% 'RlsIlTO TO*f*tRS^t 'S 
4RR CR*tR fR*fR RgRtR to® TO, TOt to TOTO RCTO fR*5R 
f%fR 'il'toHvsl CTO* Rfe” (io g ib-) I *5ft^ WtR ^ 

^R RTtTO RR3J >[RR « RfR^RT^ A^K R^RR*® 

^TOT 'Q R^TOR RRRR Rto ^ftR*TR *RfR^ R*CRC^R I 
R*?TRT#® ^ fRRH R*RR*t^1^ R?Rl^® R*RC^s WRR* ^R# 
*5TfCR*f R*TO RCTO ‘R'3’ *N^ ^BblRR R*CR I *RfR ^RRR *t|R 
t^Rtft RRfR*f ^1%R RtRtR f^CR RF5RTR RjR RW 

C%^l “*5TrfR TOTR* to ^ R*fRRtf| fRRtfR*® 

RfRRtCR I WtRtR *TO*f C*sT R*RIR tof^ I R*fR TOR*R R®” 
(<^(f g 8f&, eo) | “tot RTOTOCR TOMR5# * ^ 
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^f5>br \s 

r^rIc^i, rrr %fR wnR*f r’crr, X'Q’ ^ , Rt : 5^Rt rtr, wt^tR 

RsRT-t; R^f ('Js o ‘H'S) I 

vtR lilt ^[ft RRRf[> W CRtR* C*TR W RR% sSattR ^lftFS% R*R- 

wH®r 'inn mm i 4ft ftm r^tcrt 4rr 

m CRtR* CR, Oft R^RCR* Rfks ^R RRR R^fiRTCRR M§ I Rl^CRR 
^tf#a ^r ^ ^*mft m r# c^r wtw 'Q Rtc*t Rt i “faft 
^1% RsfRRlCfcR (M^l^voR *Sft CRCRs) 4RR R>ttRRS Rt^t 

C^lRRt RG” (yis § V) I ^©CR Rt*JR '©TCRR tWf-«RRf, 

RCRR'tt, ^pr?[fR VS RRCRR 5 ^ 4 RJTRtCR R^fiSt RtffitR 4$Kft 
CR^s RtR^CR ^*tj R^WoR CRtR% RSRRR* ^Rf^vo 
^s RR^R ^CR I fRC*TR R*CR CRRR RR|R CRCR* R^lfRTSlR 

^ftRJfR WR^ ^CRC^ «R 'RCRR 5 ^RT-t WtRC'o RRtR I ‘t'stRRt 
^^Rffcvs RfeRR RR v5R° 'R'JRRTR RR, fo'olCR fefft RRR 
WR^ RstRRl^R?” (*& g *o) | 

R^Rj RRj^WsR CRtR% fRRCRR fR^ Rt*fR vstUrR 
MRRvo ofRRtRR RSfRCR 'StHC' 8 R’JR ^R'Q RR3 ^*fj G CRTR% 
fRRR f^§ RSRRG <ffRiCR 4<\b> ~5po Rvs CET§1 R>CRG RR5R 3£R 
Rt I 4^ WTWRTR $m CRCR^ *}fh® 4ft& tRRR Rt R>F5R 

Rt*JCRR Wft RR RRRt ^PTtRJ RTtRR ^CR RtR^CR I 
R^R gSt %RCR RRSR SR5R ^»lT-^pfRt RlfRR 5 , CR RRRCR RR>R 
C*tM%®T #R WRRR RR[CR ^MSRrtR RR>R RRR G RR*R 'RR^tR 
«Rnf*Fa i G*j vsT-t RR, fcfR 4tRR fRRR^ ^JCR^ 

RfRR^Rf^Rlf! ^sft RS^R *C%3 Rf^St’ ^R'S CR^R^R I “R<R, 

vart^R. RJ'sIm) 'RRRR^t 'Q ^fRfkvo (^fRfk^o) CR 5 ^-^ ^*tl 
Rrcrr ssrr rrr Rt” s 'be) i ‘‘^rmtP't ^ 

(RRffRC^) 4RR C^R CRtRR WR Rtt, RW ^IW (C%^- 

RRftFSt) 9tfftft% Rft l” (^'t i ^C-) 

i^lRR ^ CR ^*tj 'Q ^*tT (CRtRR) ^^tCR R^tfRFSlR f%f%^ 

^RRRC<F fRW RS^R RFSfKRT v£)R RTfRR *j*ttRR 
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®*!-^sn=^ is^r® 

« ^r fRf%^ srrr torsr R*fR rjr, rusi-ui^t r*r, c»m-RmR 

R>R RRR R^fifRlCiR x5|^»R lilt RR>R TO ^R CR^R 4 R*StR 
R^R gfcRf ^1$fFs<} fwt Rf3R ^R I WagRR 4®fR R fR5t 

crr^: sjfl ^f» *rtor Rt cr rrir -fi^r© srr w i rr^ 

RSR^TRR RRR R "5RRt ^It'S 4R* RttR Rt CR^ 
R^tRWRS'S RRfRR I 

^srr rrr ‘^*tj’ to rsirr rrsr c&r rir, «pih 

^ffR, voRR «£!TOtt« RHRSJ®^) tera RtRiJ ^R fRFs RR 
Rt TO CR, R^lfac-StR 4R*3 tR RRRat^t, RR*tf^RR gtf ^mK 

wn^R 4R* f%fR wpu (Ptr*i%»rw) %rrr crr* rr^r 

R%tRRf V3 fRTOR R>R RTOR l ^RrtR-R^ RRRR 'fiilf^'fjj- 
Vl^l^ TO R^ftRR, ^%tR, eTf%RtR ^sJTfR 4 ^C*U’ ^fR^R R^R 
R^lfawr RfeR #5^« RtRIR RfR fi|f%fl» 
R5RRRSR WR1R R5R fRFa RtR, vsl^R R3R Rtt RrfWR’ 

4RRfa ‘R^t’ RitR CR feW! WR^R 4RS, R5RS 

f^R RtfRRi SfRRR <$sH R*R KRT^R, xsRR CRt R^tR WjRfJ 
fTORtRR RtRR Rt CRHR RtRRR 5 2Rtf^ RRJtRT RPSR^fR WtFTtW 
WRt RR fRFs ff^s ^R RR? xaRRF®t RRTtRJ fRRRR 

^*tf^f%R RtR 'JRRl R*R R^SR fRR 5 CRR* xafRR 4RRt3J 

fRRt iRRTR RR fRR ^m\ RRJ ^3RtR RR 4ta RfR I 
RRR RRR? RfR RFSR^tR WfRflR 5 Wf'fJ RR R^R CR^ R^tR 5 
®iHC's, ^Cxs R^R Rt "5R, xsRCR CRR xafRfRR^ ^R fRR '5T^*fJ 
‘5P5RS’ fa«lM, RRR ^fWs CRR fR^s RTR? ^R ^RS 

CRR 5 ^ ^TfRf^R tRf%^ RRtR RWt ^*|J-^*IJ ij’RRRR 
^SfRtxsR RRRR RfikR ^Tt^ ^l^rfeTT R^lfRRfR ^JRR 
Rto^R I tf'fJ-^RfJR RRRWtf^R ‘ s jfR% 

#RRR %fR ‘Rft^t ^RiR’ R^R fRRC^R I f%fR RH*iH<l 
RTRJR CRRtfs RR ^fRT ^»fj^ RlWsfR^ ^RRfRi R5R CR^ 
WFRTHR ^*fj ‘£f^R’ ^fR R?R xRR fRR»f RFR #RR fRRR 
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Ooo <3 ^5^ 

RPR ^ RRRf ^t*fj R^I^vih ‘RRR RWR 5 ’ 'R^N rpr 
wn^t (ttcst rp&r ^ sf^RR «tcrr RtR i 

(7i ^sn#R RRRt-^ ^trprr r^r ^*r^m rrtcs; i ‘1%fRt 

^®g*fR Of^-^ptjR ^ito) 

c^TRtfwtR rcrj <r^ ^r Rpfei 4R?, c^ ^r ^1*r i c^mt w 

RRT ^Tt^ vst^m JiUJ'Wj'gt” (fc8 g *) l “ffifR R#Rfi^R ^§J 'Q 

#rr cvsrsrtf^’tw <#rr r>R«m ^srj cr> (^tRifRtRR rcrj ^m? 
%fR ’Rm^, ^n%r” os g *) i ^irpr ^cr 

4R# •’RRCR <n^s ^R CR, ^rl^ vsf^lM 

R^tfRFSf SpfaRtR 5 CRPR MRRiR^ '5Rj*lT RPR ^ <K<Hft l 
RR5*T ^f£t Rf'S^ntR 5 ^*fTRfR I “Wt^R ^’-4 ^flPTS 

^3 *f( R% (R*»£f R^tfR^)” (*8 g 0(2-) I 4RHR 

crw rr*r f%! ^ft rpr ^RtRtR sjW rsi^ R^ftRp 
crw «g* rpr r^r^r* ^ tjr’-^r r^htrcr ^rcr 

RNT W5 l W( fRERl? RPSRvatR WK7TRR ’fa-^s <rpr Rst 

^IRiRpM ftRfe'a ^QRlR ^rm (Rt; RR?, RRt ^tRR ^’-4R 
WKTTfca ^fR’tftRJRPTt %ff^s I 4R^ CfiWRi^ fiffj CRRt CRR 
ssrmt 3t%r*n5 R^tfRiRtR fRf%3 ^HR ftfe^aPR ^RRR* 
RgR (RRUo RI^Rt CR R? <*$ R^f^R «n^R ^<PR 4M»«lM 

RW»PR Rt RRT RTR VoftOTl R^tto fRf%3 SPtffff ^TRTRPTRR R>rf%^ 
^fltR ^RJ RRjjj'old'l RflUt^ 'sf'^MI R'gR R^$R ^fPRflR ^<SR 
<HRtfcH I CR ^RQM C«PRJ t^a ^rPTTT Wl^R £Tf^» ‘^’-'ilR 
bl^C^ ^pRPff^of^ <[^ <[^ ^Cf -^5f 'Q 'S'S^WIR , ^lf^(ft I 

'5(Tf1^ 4tft> vS^sIvslW ^TtR *W £|fc><}sh<t> 

RtRtsr^ RRC^O RPR ^RR C^R RW R^tfRFSf RRf I ^ 
CRt CW1 m^PRR CR5R ^%^vs (R| I 'ilth^lWR ^5#^ 

RRRRIMR Rvs Sf^Ps ^R R^Zf’ ^1%R RlRPR I R^USR i£l^ ^fpRT 
R^RJ R^TIR R^SffRf%R5 WH^ R^R ^£|2R RvSCR ^oRR ^ - 
RTO C«R ^IR KR Rt’QRTR R^o RR^ot Rt RRsTR ^HMR fR^fft^ 
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fRGF R*WRR*t RR» RR^J l RtR ^ CRtR ^R/RfR* Rf%Rf 

RRRtR CRlWRT© ^TtRH R§R RlpT $<SIRR 

^rrc^rfxQ 4R^ rrrcr ‘^<mmr’ wu crr i wf wti5 Rf w 

R^R 5 WtRRt CRRG© Rt I R'SelHR WR/Rf^RtR 4$ fRRCR RSftRRt 
WtR'S R'SlR's ^Rt^Rl RtR I 4RRR RiTlR'Q 4R# fRRR^ fRCR5] 

^rm \si wrt, ct fsrfRRwrt ^ h^iRcr wtrurr *jte ^»r 

fR^Rt f^R RR<RR CRtR% ^R ^ Rfim ^sfWfRt’-^ 

'Q^ ^rmtw? ^CR>’ fR% RRTCR RRlR V5fm RRR fRtR V5# 

R^0&r$ «t RWH RR:Rt R 1 ^ R^RC^H I Wf RR;RR 

RifRJ 4RS *fR;RR IjUr ^PMR R>R Rf CRf*f RS R*fR RRs 
RRR RR/P I $R|RRRW1 RRt RfR- RI^JR RR^sR CRRTR ^WRR CR 
fSrfRRWTT RW^St RRR'G RRM’ ^R5l CRRGs RTR Rf (RiR'S RMtR 
R^WTt fRRRfRtR WR^) CR? 4R^ fSTfRRWTt fRf^ RRCRR fifT^t 
CRRRS RRjR, C%t, *{RtR, "ffR, fRvStRR? RRRR* 2ft*ft ^t tRfRJ 
CRRtfs RtR 4R?. CR RRRGt RlGsR R'-ff^RR'Q 4CRR CR*f 'Q 

SRfWRl rRSRJ RRTf RfR I WfRtR 3RR RRGTR^ RTtRR^jfRRt, «tt^TtR, 
2ft%RRR, *m\% R^f^RpRn R^T5 tWffR RRRR^tR RRatfRR 
CfrfGt *jftGtT5R ^R Rf I fR¥ ^ 4R^? RQc<fC‘f Hl^^RTRlR RJR^tR 
RRR ^t#f\a t^fRR'QGft R*lR «TRo RRt RTR RRf'S’ RRTt <3 W 
?R I 

4RRR WtR^ ^RRRR CRR W RRt RfR, CRRR- 2ff%fi> 

^%R ^JCRR ‘WtGfRRs’ (R%R*) RlUSf Rita RRsfR R?($f R° s ^Ff 
fRCR JRR CRRt RtfR 'Q f%f%^ £fRRR Rf^Sf RRKRR RvfRjRlR fRW 
RfRJ ^sft RRR RRR5 | RRR^fcs ^ RfRT ^%RR RR^f CRRtR 
RRRRR^R RtRTCR CRRR’QGTR^ R>£R sifR^ | WT C^RRR ^RfRR 
R^ 4R# ^pfRR RRR R^CRRtR ^CR RG5 I 

4«RR 'RRRR's CRRCTR RRRflR SfewfD fZFRTRGJ R^5 

RRR 5 I ^RRR CRRCRR 4RR ^ ^ RRRR R?Rl^5 ^OIKRCT 
Wf WfRRf WtRRTrR #f^s ^ *1^ fRGI RRtRfR CRRG5 RR«f ^ Rf, 
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^ovj) 



1 i <4 

“reW!fh*i<! 431 $fc-m 3 fw*fa 3 %m fifov fcfrftfknn mj r ( 8 <t ss) 

cmmz*tt 8 rt ^ 3 *fm fimw; cm 3 i fwf wf ^#s7 

*OT/” Wr) 

— C5>0 f*ftsfl>3 I^W 4^? fi\?Mfi>3 FfW FfifUs 43$ C33K*f'3 *$3*1*5 faftfj few %?- 

fejf i W-fflftfaJ 3IC&3 M3K3 ‘Visible light -43 (M3 ^5 MW fiw’ Infrared rax -43 
m&ius ftfij mus cm* mat 31 cm mM3 C3$ i 4m* Mm w/<w 
^riw $mmt m m 3 mtm &$/w> mi mm ^5 wofifai vm 43t 

mm 3f*l K3> MfU M3 C3cm^ I *$wfo*5 f333QJFT1 *ffi$3 m3 3°#3 73 few'*? 6* 3*3Z3l 
%I«r 3*313 C313JM 3K3 31 1 M543 C3 Wlvlv IW&IW « W 3^#^^ 
SZffatf m^mc3 M3 ftvpfo (Sign ) $C3 33Z$3, MC3* ^ ^ 3^ ^ 
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tos toiem ®rmmt ^tom mrns, aimt, sr-rr^rr, 

at®m toto^ w mto® ^s?rr, csrf&r wt « Tpi-ma mm rnmtm 
-v&it«it&i>8) tom m*cm mito i 4*rrw3 wmiemm Rfm ^tfm® tom atom 
mstot tj^c® $tom mto® ^cm mat ‘www’ cmme® ait 

•Tt I 

^atmim «n% cmt ‘cmm’ Rwm wmw Ihwm« cme^m cmsm^eai 
ato^c® rniemm mtmt?a ® at tatto ate® mmj w war cmTemm 

CT ’'I'GlOfe), ®t to WfWf ^tfsr® al®lR<1> Tjit ato 

to tom ale® maR tt mt, to Final Product Rcmw wtntemm 
cme^m ^to cm atotoi® mc5 meae^, ®t wmt armtOTm ^to atomt 
cme^m toca ®itoc*i ^pte® atfm i ^atem^ 4<to>ic<i mat ^im, 
atoto® ftot-to^ ^araicm ^to tfl?n amttoft ^mr ^mtcpm 
tom m^t mme® mt atmtm ^mmra <ma sm. wtmtcmm ^Itm 
W*FWt mt toto®t I 

4e® aem ^atcm ~*totcmt atomtm mm cm ? 4t vi^iRw catm 
to§t w^*it mm, amt ij’tpiH i to i|f8?r (R^m) aka® «iwi 

<F>(m, CmRa C<t»M Calm 4S<1 to°mt *^ij amal'SCm 5 

C^fatr mt mtomlm m® aem ^ atoea’ tol® amttm fet^ 
mtmjcm ^*fm ®im®tmat amt meme^; i wm 4t ftoimam ato!> 
mstm gfcr ^amra ‘an^rf to ^^i®h to mto awe^ 
cataea 1 ^atcm 4t tom mrnm'Q-t ^ps cmt 1 atm^ aua ®f 
SPBcii canto n^m mm 1 ^t ®rto tow 6 ! ^anra atattm mrc®t 
tota* mcnct, cm m*Mca fm®nn mac^- ‘to, ca c®mrfaaca 
artata ^te® #rnneaiana ammmrt atont ^mmR, ^rsmt c^ am 0 ! 
afe 's ^ atoms tom «mmR? #tootms mite® tof® 
^emm ^m^ ems ^®tms #fm® mte® tm^f® msemm? 4m^ cm mma tom 
tora°i memrn? ^cm ®tmmr mfto, ‘®n^m’, ®<p3 to c®mmt 
mrmmfm mtern m” ? Cio s «i) 1 cmfs mmt m ml Rea mi toi 
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w feRR* fRWR ^r^ rrt sr§ rr^r-^ ^RRf% Rtre 

R^MR ^Ct*, I 

^rm ^^rt RtRR rhiostr ^r# f ififo 

%Tt *TR3 CRR1R W«t fiPTtR R^tR viHR^RRCR* 4 R 5 *fffaRR 
RH(ftR R*tR CRtRt^R I ^RS'SR ’ifNn^f WJH *tfhn CRRfR 
ter'fj ^’iffetR '^IR'SlM R*CR, ^ *fffelR « 

feW fRRftRR ^SRJ RTCRR* fe§§ fepS ^S RfeR 

^tffetR ffe> TO 'StRJ ^»fj (C*tW%) ^ rki ^r i ^ 
Rffan ffew « ^4 ^rtr gift RRt< Rt*r feat sjfho ^cr rkr* i 
^or^5^r^Tr rhcrr «*$ *ftf3fa #rrcr> R^WmR rrtir rirr 
*f£ *ffetR5 rrcrr ^strj rrtcr crcR ^5 ^g 
rsw, ’fg rjww (cnH%) rrr crcrc^r i ^ ^»fj- 

^*tj viM-^M ^ feR Rfw RtRRRRTW *rffaRR w. 

s^crr ^twr *nf«fR «3fa% #rwr ?wr rjr rjw 
* fKR ^° s ‘ffe^’ cr R>r*ptj wk^r ^ r®tt 'srrat CRR R>ttR 

^fet? RRftvs Rf RTCR I CR^RRt i|<lR(. - <f WfvStM fefR 
RtStR CRtR* RTT*lRs r 4<MW RfaRJ RtRRR R^RT anttR^f^Rs 
ffepTCRT’tm “Tt'S RRItfR, vsTWR-^ ajR^ 2T§ ^Tt^f^’ cfeRiR 
^t*|J CRtR* CR ^t^tfR 1 # ^f§, 5MRt 'Q fRR^R R*CR bWC^R ^s| 
CR^R fR’SftR RJRt RTCR Rt? (Rtfep Sptffa 4 R# RW»R 

^Rt??Tm =iwj^ ^»fj^ r^r^tr R&ttRt rcrc^ i rcr fern ffe 

RrrIIS CRCR CRRt WtR Rt CRRtR '3‘RR^ R>e1fR*1 CRtRRt R^ 

^R 1^1# R^flW WsH 'SfRT CRR ^ICRR'W ^1^5’ RtR 
RRUS ’fTCRR ^R° RJ< Rl-RI^RR Sf^a^ftfei ^TR 

^!CRRt4 fifRlR RSRFa ‘RKRR I ^-^»U RRl (.<)(. ‘tR R5m ^ 5t 
CRRR R<Rt<f RR Rl, C^RffeKR W ^ft^s’ 'Q 

‘WT^tR’ SfRtR'Q CRtf^WT RtR Rt I 

Rt#s Wf^R W CRW Rft-RtRW WtR Rt^RtC^R 
RT*TfRtf*t SlRtRRRiR RRR CRRR R^RtR 'f^'SCRR 
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0°^ ^v5TH, <3 

Final Product fw C^H 

«Rtv!H, ^®*R *TWRl«t Rl*R 'fiTFR *jft*#R #snw®R ^Rr ^ 
R^mlUw Ritf fi>f^® 4>Mt* <*rc* RtRI^PrRC^ Rl^’ 
<rcR i “*icr pt (wrrr r*r ~R fR*fa ^ 

^tfwR ^rt <rf*rr® RRt ^r c®t «o^ ~R Rpf 

(w s vjj) ‘%mt «sr faRfa ctrf^r fiR%t ^ ^r 
t^r^sf fMibft'® rr” (q- 8 § *) i “Rm^iSh awpm 

RfRf, 4RRR RFRR” (S g iofc) | 

R viM^U ^ ^RTR *nW4§Rw VIH^^W 4RR ^n® RtR 

<ra rkr rw i <rr^ fos R rrr r, rr^r 

*ltR<l'© r i *U>C<1 I CRRttR R'ORH 3RhW®IC<l> ^C^l C*T?Tt A.M I R’C'I 

r«r «jvovih *jtt*if%R ^*rr r^ r^ «*r «Pr sr*R srt^ 
rrcr i oR ^*R® tor rrt Rvser i crrr 

^ij rrcr *rt i <R Itor ^rR wrfs ^rhr 

c*t*f rrt rr, crrhr ot, ^r ^®i^fHt «w?r 

viHRSrlfew 4R^ fil*f RR(.<H i lt wfRR 

RrfRRrt^ro ^Rf^s rrt ^cr wrrtpr frot&, crIrr 
^#bro <nt t% to rr ft ^x)? ^Rt riPim, 

RlRlfRFR Sff^iMMR W TO” (S'b g 08) l 

»0*F# TOTR ^IsHfeR ^)viM^vo|t4 *RR>lW ^RT CRRR RTOtf 

f%*n«T ^ ‘wr^r®’ crr toto *nrotft r»r ipmfR 

^TO fe *jR t ®rR^m’ RtTO R>rf?ffRR ITOT 
WRRI%RR CRRtfa *TCR I RflRR WRt^tfRt'S ^ 

c«iw "^rsm w civic's ^stRH®’ 'Q ^®R ^riwff^ 

CT^oT’tHRW? ^=iT» ^<1 3JR 4R?. W W? 

“wRf^mr%r ^jtcrir ^%r ^#rr, <aii>rifa*rc 

^f<Rt WfWR ^TRf 

C®Rrf^f^ f^Tt^ ^Rf ^® f^l fRT^ ^R I 'oRRt 
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OSffttfwRR) R%R, ^rflT^’ 4t Tj^ fRtRRi R#RR^R RfRSft^RR 
WRJ” (S 8 £ 0 ) I 

^wRt° ^rm-^<mrRRR wirt ^aprfSt w^mt ^rrirr Rmft R^tfR«m 
Rram crw > 1^1^ Rsf«tRt-$R crw rrr# arm ‘RRRt<i’ 
'smf^ ■'SiiR^vs rw (arm rwiRr) * 1^*1 RftRt-^Rww 
*imiom ^ft*rf^m wRQ'oMft^ ^*u rt crtr% rrr RtRt 
1 Rtw rrr rirrrrrs}w ^^ftfkw ■voM'oiw Rffan rrt 
T im 1 w?n 4t ^krr wrsm-ifiR crw wm arf% 

fR’srtR ^irct Rtromamm affirm crw RfR cri r am^m r^rri m 
Rtw, wmw Irrir ^krr <3 rtir?s <f4<ntsR cr^ir ^rj 
T j^t^t v3 RRRf^RH iRRat^w’ csrr (rrtr cRtf^w I^^rs 
R^rr wr mt^R ^rffam Rmw rrr? wmwr ft wrrr 
rw 4t ife ^1t Rrati <m, ^f*rw R*mfiJ csrc=r fro wrrr 
rrrr wm crw Rtfc *rr rrr? orr ^rwt ^*r v3 ^rw gtt 
'Q ar^ ‘wr^m^’ atf% ^trr <pRt ^s\ wr rwsr rtr*<r mi 
4t wmrm rr'g < 2fRfmr% Rs ^fwt aR*t wm wt ~#wt 
crrtr 'Q cr ^Rrrrft *mi^r fRRtRR ^ ^Rj-t ar^ r^ 

CRW ^*IT <3 WpiTR RRRR ^iRc-m #W RMt rjrt rw^ I 

f^m % 4t rriRc^ ^*JT-wf t iT RfRWR « rwrrr 

^rs. arf^Rt R?| rt wfRi ^rwr crirr wrj 

S^T||i3h R>W RR-W^k WfiRR R^R ^R^tRR RSRt^l W£R 
(MS$ WR R*K*m tR^IR ^RlR'a te*fj 'S TO TOW feR 
WHRRT, WRR ft^lW WTR RW R?Rl^a ^oR 

RT^RTOs ^TfRR RsRtl^, Wit ^TRRRR RWRR 4t RRKTOTm 
WRRt tRWRRR RfRRR ^VlllUvo Wf'fJ RrWR (Rt^W R^Rt 'Q 
RRJ^Wt TOroRR ^RRfll RRW RfRWt ^RR I RW 
RlRfiRR TOJCR ^fg RJR (R illt R^rfR^ ^RWRRR Rfft ^5RR^ 
ff c IJ-R*j*tT RTR^H RfsR RtWf R^^R RWJ « RI^RRRW i£|R?, WT 
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OOb- $<^H, <3 

rrrr <to #rr *iftora r^r gfct to 

CR (.<*«, <pwc^*i i 

r% ^«rt rr^ f^ toiwR r^rr srh *nm rk^ 

r, ^ n<ito rs, Rto g RtotRR ^rrr ^*it r$, 

GRR <p j m<pI'Q G Rto^-RRl^aS. R*fH ^S*t RRR R>R 'RtR i 
fiRto^a w ^HR'Stlf'S ^R R RRR ^«JT R^SRt Rt Gj^iiH 

rrtc^g rr^r tol i ^rir to totoa rim^im ^r* ^wiw 
RR RR CRR3 R*R to toR Final Product %RR 
RRR RRffR WRSi fitotR R*R R7R ^ “toRt 
CRHt*|fR 4to RR[ R\5T WtR RR? GR5 to GR* CRR^ 

^*tj totRR tsrgrt t to ^f§ *tf^ f^i to r*r 4to 
WtRR R1RRT, Final Product *to RtRtRtto»ftR ®R 

toR RRflR RRR va*R gtR to’ ^ tB^sR to Rt I 
WtRRt 4R*j> *jto 'SHRR CRRft toR 2fR ^5lt RRR (¥°o) 
R^R RR to *W Rife to RSR CRtto v|*>|J^ R^ftotR ^*U 
WRRR R^ ^RI ^ifrfiR RR RtRRR^% CRtRR RtRTR CRtR 
RRR RRR RRT^ I 47ft RRtWR to5 toR ^ RRRR R^ 
to RRT^ CR RRfiRR yRtos ^fetR Uto RtRt RgR ^IRR 
^toR- to% ^RR G7RR GfTj*fJ (RR% *jfto) ^tRRR 

RW to, ^TCRR *Rt I toR fRRRGTRtR 4R 
4ft RR ^a-RRCR fifRR RR RTtRRR R^R Rb^afR ^RT iRR 
WlRRt 'af R5R SRnR ^HR ^rfto ^RT^a RRf| R | RRT WlRfiRR 

RtR% RtfetR 5 ^ to CRR to Pt^s Rt c*tto ^t toto 
RRR RRtoat Rt «RRst R^RR toR RRRa ft% R^R toR I 

ton 'SRH 'rwc^ toto ^tor?_-»t ^aR^< ftoRto 5 (r 

#R, G W5 *RT<to R^f CWft) RR% RRto 
^TTGWR RttR RtRT ^RR I RRRRRR tolf^ ^RRto 
^SRJ 4RTR RRto ^R ^RRR't ^Rf *Rf| I RRR ? 
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(i>) to ‘'TTOf? >na>c?j ^gt?»i ^rmt TO ?rj 

fk? ^ c?f*T ^y\ ^ (Molicule) *IW-t <TO*T *H? 

=TT« TOC^s *ftf? | < 4 ? TO 5 ®) *ftW <4?# ^’-? ron? ^tcto 

to to 'srnu ^o*r ?t ‘totr’ (Atom) to ^rf%f^© ^t crc^ 

TOlfro ^ffk® CTO 5 ® kt R I TO TO4®t TO wtf^s TOTt'J? 

$TOT??i^t (Nucleus), 'TOT? I^TOfC?? $TOH- 

. ‘csffB^’ (Proton), g ‘ft^lK (Neutron) RTO ? 5 ft? 5 t, 
‘$M<fciK (Electron) ? 5 ft? 5 t, ^TOT? 4t?? wl^g’tk ^TOt??^ 
"#Nn t^roi? 5 ’ (Quark), cw ? 5 f*T? 5 t, 8ft 

c^fro »lf%5? ‘tjvs’ (Messenger) 4fTOT- stitFsiR, c?ft?, ‘$g?’ 
g W + to^ Z (Graviton, Photon, Gluon, W + and Z 
Particles) ro ^ rot^fS 

cTOst *trftr cro c?*to ro ?t 1 ^*tr to ^ro<t 

G TOMlfTO f???-TOfTO Ut? GTTt^’-TO ^tto 
rotf? 1 # RftrotC? *fft® G »||ff«»®lM #fe G foil fat's TO 
TOTH ^*mTOT TOtfTOH ?fk?*t G <ttft‘ ! Ttftf? 55 sT ?jft TO 
WTTO? ? 5 *FIt c f RT*R TO KTOi TO ’^[kTOf TO4 

■’I'SJTO TO? f^TO 5 *0?®! 4C4 Gifs C?C<HG £fl? Go I? 5 ? 1?g C4C? 

«t?& felTOTO k 5 **1T, c%T ?f??t<ro TO ^C-O f?>s 

fts/CTOJ 55 ® ’tfTO Wsffl TOT, TOTt#QM TO TO ^0,000 
C4tft TOUC4 GTOTO TO TO TOSMfTO ^5 RTGTTf, 

TOST TO CTOWt, C#5G, ftfe, c5fTOFR t'®Tff? 

TOTO 4C? TOTH TO TO, TOT? RTORi% ?TO 47^ 
G? ^l^TO 5 TOff^f CTO 5 f?5JR TO (TO R?t TOffe 
TO% ?T3J t^%Fo ^»fj TO& TO? (GTO kff^s) TOhf? ?S 

TO?ro? tot i ?tor from? *rf?c?c*t ^c*n? croft fro 

IropnjTO to? tot- rofto 1 ??rtto ?ito 

TOTO, f?TOC4, R'Sa|W<1 G Rf?4 ^m#TOt wffTO 

TOT I 
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R*mftt4 c*p*r 4m wm'Q 4*«roiw$ mm44j 4m c®H 

4 m i cw- wt44t 4t4i4 mm m •sK c t 4 ft 44 ? m 

‘4»l4«W»|$ ^1^V5’ ^ <sm & f mt® C^, I^tolM* £p#^o *}ftm 
41 ftfrost ^4 i tww 4it*rm-^ w 4m i fwm *rtfa$i4 
4m mftmm m, ~sm 44 ft 4m% mtftm 4m<f i 44 

eff^ft 4441<jm (Atom) 4mm ‘fttefsimPf 'a %^43 h’ 4^41 i 
f^fimnm 4m 44^14 44m b-ft G4ft4 (Proton) « b-ft 

f4§§4 (Neutron) 4144 ft4-^t4f44 4^41 (Sub- Atomic 
Particles) 1 ^ Fffam* wmv £faftR44 4mm 

b-ft %44§4’ (Electron) 4f«t4f 1 4ft 44 ft ^fsft, 44 ft 
‘4441*1’ (Stable Atom) 1 4T4tm4 elRmim ^ C44I4 444 ^ 
‘4fa0SH’ ( 0 2 ) 444t*[ 44-44 %4C4 Wl4tm4 414 'Q f*! ftm 

sfm*i 44 m i <?Nim f4fpm 4mrm 4mm 4 ?^tmf 4m 

443 4%44 m^4l4 'Smtm C%^ 4Hm 44?. 4%44 bl%l ^4 

4m ^rt4tm4 m^m ^ 4Mm wt44i 44 ft ‘444t*jm'3 t4?4i 
wm 44414m C 4 tftt m 4 m 4 ifm 41 1 ^j 444 tm *iftm 4 ^jfw 

4T5 ‘4f44 441 ^’ (C 02 ) 4mjm 2P914 4ic4 

ft^o 4m 41cm 1 44 rm <3 ‘4144 wft; 4 3 ^’-44 44-44 4441a 

('lift ‘02Tft4’ 'bft 44? 'bft %4§m4 444m 4f$4) 

wt4tm4 414 ^ ^ ftm £rf44im4 sp^im m c4m ml4m 4ttm i 
44b 41441 C4Hft^ C44C4 4lfm 41 I 44 4144 ^m- Wt4tm4 

mn:44 m^4 4fe4 mimm 4i4^t44ra (mftnrn) 44 mm ’fa 

45441 4*f4 414 4414 m 4T4^tft ftfftg 4m (441 «, ^ ftlfal 
%T14 Cbm ’fa C414 434 Sofa's WlC4$ Cbtt44 mft 414 
(Retina) C4l4©mnm ^llC4tfe4 44C4 44m 41 Wt4 C4I4 
. 4414 41 I 4C4 41441 C4^ 45'QmiC4 4^4 414 

44C4 4lf4 41 (Gift's 44J> 4m^ 4TC4Tb4t4 4t4C4) I 
44^4 'Q 4144 Wft; 4^5-44 4441^ 4^C4 C44C4 

41^41 4C4t «m4 C4fl%4 4134 C4^4^tC4 4%4f4 441 44414 
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^5 oii 



“Stot fa Syfow ’f’jw e *tvws, mw « st/to vm vm stto $fo *m m w (os s >>) 

- mfo «CT TO? TOT7W ?®t fJ*T / *57 f*r^=T7, 37 J77/TO7’ tff XTSm'ff 1&0 

SaTO? s>cs ifl?*7 ifl^ TOT? ij3ic*p *r*f/w *i/o <m/s 'TO'M/s cer*r ?7? ?7? 'sj/c?, 3fTO C?? j3/s 
37*7/*^? >s/s/ CTO7? CHUoj s/c? *77 / w'l'i, C? itojpn to/? M w TOs W$W \ s ^cs 

37715, Pf? ?73J7TO SW? «%«H, ?7?7577TO, •/flc&K'S/W, 3#7-5# 3TS7?iF t®# C??/%® 
s/g^?9 *7 *t/ ! ^cs i c?/cto c*t^£v s <777/ "77 / fl/Ss/ws *</M c?s/s ??# cs>//!>, c <?//?, c<p//s ?s?/5[ 

tot?, fos is?7? irnijcv® wfa <m tot® mts to / 3 /%srw? to 4iS totoj vso 

trft CVflft, trfft 411 trf$ ?W4U|W 35/^57 ^ 5 TO <075 / £rofi» SJT’P’f TO7? TO TO /%? 
iTTOfCT 37>jTO *3779 7? to Cl TO/*7$ CTO7 TO? TO ®7 ?7®7? ®*l«# TOT? TOTf fof? TOP? 
•jls'/lws* iSTO 37 ? (70 m.j 3f7?3 <pcs /*tc?c?* 7 777, *7<f/s CTO® 'TO C?TO /s>j$ •j/Sc’T/m 

57? =77 / TO? TO«W? /TO?f CTO 5 ?737? /TOFT TO? ?s?7? 
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^«IH, TO7fa*!| « 



% yfftft&s (yztfoft) vw fo$ f/t (y$Fr&m tow) 
tot wTO vm ?? /” (a s no) __ 

- 7-a^m WTO 5ITO 4 TOft? / TO fjFIN CTO C#T Sfa^WH 

W i afPTO? #57 CTO C3 4TO Clf&V TO? 4/5/5 ^C®, ®K® 3#7-®7? fft! 

ft’fr ?3I? i <£Z& nfeltt 'in 3 ti‘i , n ¥Z*fJ awc% 6/5 £?/m, \*>/? fiSJ'f S i>7? ?c«t<h 5*( 4/*fr7 / fra 
af/TOf? ^ftc® 57 <737 <TTO =77 ( 43 TO*f TO7 47TOr57 ffi? f^/CTOT rfpftl CTOS TO? 
(57? af3f7|ic? nTO J ’fff frOT ®7 ^8rW 55? =77 / awi> 37TO aTJTOr? 57?TO ^ TO TOC? / 
•jws/? C57 TO*7 3®7? 4*7/‘ftf ^pj ■yfSt'P 4757577 iMR+ ■jlSc's CWC® W/fc *77, C4? TO /TOT??? 

#tt < ®mv ywm mm 1 i ftmm ‘mm'e? fa®rc? c?ro tot?? w to% 4 
#ro? vmmn tojtto? fr/vcs? 4 to?t? Sto? to tot? / totot 4 

37?f7 *77 / 5W >j§ */fr>s 3 7 ?*pW's/ 7pl*7 CW7 ?C*t / 
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vB^'o'o«i cpn to to ^rffarm toh *rrfro i 

^ft<t cro tototott toto ^arot ®n« TOmt tog to?t 
tot ms ^gjp toto 4$; wt#s to ? 5 Rro fiffis to 
ijlt*i% fro »Sf %rm «m$h^ 5 cro ‘^im*’ ^rftora 

TO? TO TOTO, va|«8\s|W^ £R^ TO ^*^[1 *? to TOJ I 

(0 ^f§wro<t to 2tro aMt^s to ^esn to? to \ 
2ff^ fcfar to %? to ^fet to £jf%ftw to ftsffa 

?3£? to 4to ^^rafc? *p?n to# *raw to 
to 5 ^ \st \5tnsnw3 *r*fa to to® ^wiww w i to 
c? top# wmi ®t ( i fg *rafor) wfa ^ i fro ^ ftsft to aw 
to cto <#? ^(1WI to ^fe? to, TO, 2f*fMT, TOT 
« fff-wi? ?# tot to?t Rf®*[ *rcfc? ^iro? 

^ <&? otw cto? ?[TO «nfa to afro? ^u wrf i 

$%? TO fcsffa TO TOPt CTO ?*rfa ®it TOit® (Co 2 ), ?r# 
cto froro tojct ctot to- cto <#* (H 2 0), <#? to? 
g%§® TOmf^ czfa toto?, ?i$c3ic'Sh, TO#nmi, 
^TTTOfrom, toito, tow, fro* 5 « ^toto cs# *;# 

$TOR, ^fst TO « TOs? ‘caMMlfW TO? 5 ^T (TO ctH 
(Complex Organic Compound) 4??. (Sun light) 

TOfi?J ^ TORT*!' 5 * 1 ? TO 2®® TO TO 5 i TO 2®® 

’f^fro 5 TO? TP 5 TOTO?’ (Photo Synthesis) TO i 

Photosynthesis is the Conversion of Luminous Energy 
to Chemical Energy. 

6Co 2 + 12H 2 0 + Chlorophill + Sunlight = C 6 H 12 0 6 + 
60 2 + 6H 2 0 + 2861 KJ/ MOL. 

TOTO 5 TOTO?’ srfaRiP 2 fs? TO frsft w ‘ipTOr’ (Glucose) 
?t W (C 6 H i2 0 6 ) ?l TO*f 2 ?j? Carbo Hydrate 
Polymer 4? 1®f% ?t 4TO i ‘*#TTO’ TO[ ?T TOtt#? 5 
4TO? TOTTO TOt#t^ TO 1 ^ '^sft TO ^ l 
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“fcfc ift trims* (^s, e m^v) 41* fo%$ i m emit =w» *$ r (>& t v) 

- 4 mftriR 4 ms mm? / /sft m a^fr m* '*$&' fan* sm c* wn 
iFmwifas fafi cn*i <wdH mrnfe c** ‘vy.w’ cm$ fm ®r swim mes *j m*c* 
srt stf'oiM wywj* w?nf fcf z*% tef* vh% tfffa a mi* to ffcm* / 
'snrsa y* fikz *zy$fc mfa, ^*hstb c*z^ c*wi c*t* *if®, nnsi* *f$ *° 4 *?. w *?*$fs 
tpnfaH riffa? °twi<if ftfas to vaftfaK*tfip r °n fau m ZsH to <ms / *a mj Sfarni 
*m ernnf* mt to ?? -a?< mUvs *ifa yjfci ^ m* to i 

mimm*m4 tmvm *m* sifefaivt vu) ms ^ vmi **l*f* w mvs *n§ *i i 
mw e? m* csrmui to *wfc i c* «w ftro to / 

ar?? 7 ? ‘^wi^'cv's fan* to ewi c*si$ to? aro? *i% i 

*m*Sfk** tFfolQ *1 <M* Cat ffof fan* TO fak I 4 ft&m IBIS'S C*$ l c*ft*i C$1 

<J/GI<1'S/C<J> fafaft *BIW*I I 
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Structure of Leaf 


Cross- sedian of 
4 a leaf 


“TO?? ^/«3/^5J JRssf ) vfa CTO &f5 crfiftu vfltff If l 

to/? vwfiw ow i cro &ft crfk* w fa?” (w o° oj 

- TO7? TOH/ TO/<M *jft*ff&C4i ^ w ^TOT TO C?CTO? ff y TO?/ vfa TO/W 
bfec*?<l ^/vs /< 7 WJ5 TF5jfa$ wfa faff JfflFffa C*fTO CUff ^fa vtfftl'Q Sf&CW 

TO W ?TO TO/ ?/ / CTO/ C? WK3 3 W/?& SOT *$ 

GW TO/W wfkv v3pp/ 7 / TO/ $fi*ifl >< 7 ?fa STO 4?? f^f-WJ Wfi TO? W/S/yfi CTOt 
TO?/ $*/*# ?# d?? WPf ?# tf ? TO 3^5 3*//% m*IM$ i 

4 *fr 4 $ ZFfW Vffi fowfaw ffff fcs # *7 TO, 3^)7 ‘TO/*’C?> 4?* Wtffaffft 
^Wc®? CZJpHu ^7? <7/®? ^/’C? 5 CTO far& 3ff ff^? ??• ^ *? S\5?7? '5W J $CW Fffl*fK*i 
4 u ywfffft TOs/?^ TO TOTS / fa# 5f®7 ?? # 
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RR7 (Glucose) filf^fRR ^IWIOR 

RRRttR 'ssiivic^ cstfr rircr rjwsict baft ^cr 

*tttRJR CRNTR 4R* R^FaGa fcfaf «FTC®?r 
RS?f ff^R, 'f*t « WTR^R RtfRRs WRF51 RCRC5 l 

cwun wtr *rmj baft <3 cr*r £RnR %r r^wts 

Wfgffp 4RR 4R* RtRfi^a W, WtRTFTR ’Sl'sffR^ 

*rf%s ^ Wfftn , f5^RR ««tR<FaR (R^lR £R*R ^l^ta CRtR RJR 
Rt I Wf WfRRFtR f^R^ fRRtR ^%WtFa R^Ga RRrf 
RbRt'QGRf 3RR RTS<FaR fRRRt RR^Rtf WtRRt \5T 
fRR CR*lGa R1^ Rt | ssflRfiRR ^‘tJRRR Rt5 ^Rt 4t RRR 

R^SSR R^RRRT fcw<l CRRR ^%RR RR^, "INI, £f*fNt, 
RR>t 'G ^R-'SRRR ^ftRRR 'Q RtRfsR 5 Rffbft R*fR <P(.R Riff 5 I 
fR^ ^RfRR ^fRR *raf®fi>« "SRP^g^R 'SfRJ CRtf Rt | 
^TtRtGrR RRftR 4tRRTCR^ WfRRR I 

(o) 4 r»^«iw «rr%mFaR Rrr^3 ^r*icrnj i ^rmr RtRRsnf^ 

fittft RtGSrJR I WtRRt SffefRR RRRRRR *ltRJ SR 6 ! R^tR 

«r# i *rrwM RR^fto® ^5-^g ffa^ ^er 

RG5 I CR^tfER RfRRtR* 2t c tT%a RtRI'aifl'a ^ER RG3R RtRIER 

"tftERR «tf%1!> CRRER RRRRR ^ER RtER* I «ttft CMOMR *ttRI 
aft 6 ! RER RGaW ^R 4R° R<R'alba CR^tERR <jf|t Rf&ER ERE^R 
RtRtsR* R*fcrKR>'a R|ff<MCR ^ 'Q Rfw R>ER KR I ^ CR 
RR^t ^Ga CRRR RW 4R^t %R RRit%, 4R R^Rlbfl 4R> 

■SRRF^aR Ga^aR R’RtfW ^CR RK^ CR, ^RtWR 
^ RRf^R valfttR RR^v3 WfRRT ^1 ^HR ^Tf« RRGa RR^f 
^RTRt I (RRRt ^ vi^l^'tfSWR R^f^RR ^Fa^Pl'a WfM (HlRR 
Ga^aR fRCR RRR RSRR RRR C<HH«IW^ CR?*R CR^R^M^ 

vsrn^rtf^a R5 rgs rr^ ^r Rt i ^ cr^ ^rtRRt wrhrr RffRR 
£fcft% ff^Rva-ff^vs RjRRsl'dj 'Q ^5)$fRf^ R*fR RRGa R^R Rt 
^CR'Q 'RtRtGrR GR^R RtfRR 5 R*fR ^R RfRRtR 5 RRtf^R ^»tj 
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/TO -S&8 

“fifcv fottfk m wu ffafa (Sign) vfkMi* ifflfo < 4 ?? cmtm farftm (tiHfcp 
wwmx) we / csm fo (fcmtw) wfm w?” (<ti s to, e ts) 

— $/STO TO TO? CTO?e •pI'/'jmcp vrflvlfo •fu&cn CWfciW TOT Wt$ I Swim 

mw toj *i§*nw stitch m-t tot to i aror tot fmm w it cm lift, wen 

csta-pat <?$<?>/ <F*y i vi$ want witvmn itn&ttft *i? ^fifewat 

900=9 WIKI %HI'S<i}'3 1C1 ■’f?® iffcll CQHQZlttv Clft% TO i CltH^l d? TOT Sltl “77® 9>W 

?/<fo to *#?? )?fs? 5^/$ to? to To 5 / Sjsfr® $?t to)? aror # w&ifa cm 

am vft, ®7to ®r if? e wtm mim ^fkim m w i fow m at nmt 

of TO7 stirfli *m-$w*ij e nima a rf/ror to/| ?r / 

:jto 7? awp/f totto *r#fc?? wpv iw$k®i. vimk* e to m*twttu> to ot? 

TOT? TOTf ScgR® iTfe^T TOTf 7 ? / ®/<5)9/ /???)? tTO OICH ^)? 
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ffa -i'bQ 

fafi fa C5flllw t tFP 4fi 45 Rf? 9i5 < )f? >5jft S^7 3[W ifaffi filf’IW <9? 

Rffifow <rra fsf/# s«w®#5 ?esra tim) i 4ft stfitemw) *ifa 4kifk 

4 Wrmti, (*m mi m e *\<4®wm) 4ft w ftyrjt? /" (11 ? ^o-wj 

- mi a?? «5?? e vfiifaeici 4 mftfa <s* ® 37?pf jir 4w%'cs fim ytmi m 

ww, faci <st?3h sjr/w/ -s*/? 44 cm ms <31 csm iiyymci 445 3 |r® 

3PRtf W5W®! / «s?CW 3W aR>f *t!S* ffitHm’ l 41 1C1J WK* ^v? (5?7®/ C3W? / 4&DNA- 
$1 8$ 4f4s Sum, if 4kn brj eicifafa cstifa i4H / <35/®/s awt? sf/ii? faSf&nim 4v 
400 ci45 fa (Gene} 1 it vtni&Q ui im 1 445 44 cmzi$ cmtci mm 4b cmi c4fai z 

FFttFI 445 C4C1 In ScflR® HPJVSCH C'P/U' C4f5 Cl45 <P i l t PI<3 5R3i/ft» ^5, CK3C41 <34$ 
vfh 4tkn ^fis-m4b fim 41 , 4m >*? mppi w*is mnun ^mttsi n iQifa mt 1 ffa 
4$ ifi tmS 4t®Fn wjrtii offfl$ cics wffai W? •it fat item cm fife 1 
*T54i ci wpi fim m emu wptj wtop 3R <ict 59^17 'K/sj/w cm mi-$ 

3%^ ; eflpRTT HflJI^ICI JTO BRJ$ J/R? >1#? Wjff <M1 ?cm / 


www.amarboi.org 


o^o <3 



fun 

“?7y? / pf to vy^s® / fefa 5^{i<p cro ?¥ ^ft <pfiwiw? $$o$ 

(sf^foi d^/? sfftflwkVy to®*?? y*ll+iv tfl^lwlcw *l*fa mutiny) StyW /5p ^/t 
TO?/ TO$TO(?rf3%) l” (fro S)% $)tr) 

- sto? s/to TO;# cww mft prim i w$s to >oo @%? $ 1 % mm wkir 

d<£iSH *3^/7? tfffe 1 d?^ d^ d^/J £77^/ C<Pl*t ?? 1 J!j *77?? $7 'oi^li 

?#*?/ *rs fanhuufn 

d^ ^pTJTO Sfftft CTO'S TO whwill *757 TO ?7 5 TO ?TO TO? TO 

-TO B?OT? ij/5<j £££<? /TO ‘^/«3/^ *? OT? ftc</ W ^5 *77?? Pf &U f&fa 

3/W (TTO f&ffi-^Z} d* TO^/ d?& footer I &!'!}£?'< CUN vfrkw 
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fun 

"w wro fe ceiWG c*nm wwtow tow fer^ ^m? m W7TO wt towto 

WsTO WWW JZTX <P [<!'<! J(.$ r < TO ffWTOW 3 fw* Sttf&Z 577TO >l!f<<P*Z3) ^OTOTT /TO 
3#?7/ W? o* If fete mk$X5* (C*t tiff fete) fefe WWW ‘pfalltw ” (TO °c &. 7. irj 
- $?Wt fr&TTJ fa TTOTO f7&,%7W c 'W ?J7W W¥W 5^77 WTO 

W*? W7^ TOTO TO W 5 /? WW W%W WW ' WW WWW TO TO (TO? ^ 

WTO WW fctfwrpi TO too W7/3 1 fe^R (Gene ) to muz . fewfai W^W? 
WTO W^-^5, 377 (TOW. W. TO. FtfW, TO-WW7. Wrl?, YTO, TOTO |W77fr W7 
/</W( ?v^‘ 9 f<i Mv f^JI W? WW 1 WTO WWW W£|T/W ZfjtfjteW WW *T?Ws/w W?£ £ 

TOW TOWTOW 5TO ijfe- oTTO TO TO W* TOW WfTO. W WTO wft W7W? TO 
WTO TOWS WTO TO CUJffl WTO WTO WTO fas/C? TOW : W6? WWW W'fr 
TOW TOW 5TO? WWTO WW W7 TO ’ 


www.amarboi.org 



f^5TR, <3 


gsfS fggfgffa gTOTOva'Rg «I«<I'»IM %TO TO f^s gtgj 
g# I 

^[TO?, TO% gt^Fjfe CgR f%| *f*faWt’lJ gt TOlt CT ^®T 
g#g|g t^j vot v3TOg TOTTO TO ~gt TOR^ I 

TO fWH TORgg TO« TOfTO gTO CT, TORgg TOtfgg 

^jt%gi ggg ^ae^g ^giM fgfiffc %n gwt cggg g*fg ggtg 
grot gR*t i to cg^ fgfgg %n1^ to io 7 cm, 4? ^itre ggg 

^tsj*!? gg TOT g^g gfg If? TO«T g^g<T[ TOTRgg 

tjtal&g TO gt ^ ^ ggftg TO ^fgj gt g|gl eg*!! TO I gfg« 
CT^ fg°gt TO bloc's gfgv3 gs? g^ 'QI c t 

"f 5 TOg fg*tM <#§fro fggfgftgoRg TOTSt% ^if-'M'i 3TO I 
torto TOfeg ^g? gfroe*! ^gro to gr^cro eg TO^t, to 
fgf giro *rw tggg to gt, ftg cggfg ^*fj ^gro torto 
b|gftc<f> torto gg gRRTO' 3 ^ ^gt TO^t i 

TOK g^t^j fg^ ^*Rg ggggg ge? ^n gggTOgt vs 
ggbtgsgj *jft*if^ wi gtro gg^ TOgt gt egTO® gi^gr i ^ 
^g (Micro) 'Sfg^'QM torto *jttg wf^Rg cnfggro fim 
fgs? <m gg ftg-^ TOfgg to gRo^ i fgaaRgg toto ^ 
^gj ^g ^ggrorteg g^TO TO ^rfiTO ggt gRe^ gt i 
(8) ^to TOvq 4gfi> ^gtggg gt ggeg-^ gg i cgggt 
^tgfgg egeg gtggggRsr TOtgft TO[ to^ eg, ‘gt cgf^r gf gt 
fgTOt gfg gf’ i ^ gtgt1i> ^g gro toto 5 grtfro TOTO gfgg 
to grgggg^g glroeg fgro geg toto i g^b ^g^g wfggtg, 

TO®g gt^g %ro ^ gfgjIUeg g^atsf^g vs cgfgfg ggggfg 
fg?roi to to egeg ^ ^g^ gro gtgt-t ge^ gg gg° to- 

sfRg ^ < %e^ ^gt ggtvs ^stgft to *rto i 

fggg fg?.^ ■»fsT%g fgro TORggeg gegg vsRgg 'ag^^ff 

fggeg gro tot ggj ggggfg to ggj gege^ i ^g gegr ^gt^ 
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ft><3 -i^bbr 


“fifi (*nw%) *fimw 4 nn (nvppi) arc*® nw estvm w® 50 r fi* .° tr) 

- <4 awgn'f 3 Wf? <*w/fiw afs/ft® >5^7 ^«/cw mw ‘vmflm 0 ^pr’ gw? 
git? ?*r®0 toc^t / tspr? a? 7 ff® 0 «/k wkw ^>#w ^0®/ =# 9 ®, cn wav 
iaum^'s m<n ’rnifi? ijffcv mos nfc m 1 fa$ non w^cm <mft fion <sm ymi 
yft<m vmu 5 mfi *i 1 mm ®®? fg mnom mfim cn munn vm-siw mm $/®v® nrmi- 
57057 Avon's vrmm 4 Pr? Vi In anon cnvos <77? ni 1 

njmSfim 0 vftnpi mnu's cnn mnwfin srt fionn nr&! m c^sm. ft ft w? 
n mi cn*n fmj m nm? rnmno wyvvt 0 nfi film m vt*, ® 7 men <wiw 
nvB cn gti vsrm^' ^ c*ij m$n ®rc® ftn <7WH m? 4 $mi ”fj®j mmsmm 
ntfim’ 


www.amarboi.org 






fUJJ 0\W& 

“37MJ tf ^7 77 mftk kf* 7/7W5 037?r fenf ^“3^777 , Jj/TPTC 37?7?T , *' (5 0 ° 3o3 ) 

- 577777 577 a^)t <rfo Ttfih i * mk ? $rm 37^7 3^77 

7777 tf 573755ft 4 3755 3/^77 777773 777-^5 ^77375 ^ 377 3^77^ 37*»7 377 

• / < 

estm* (\\’a:cr Culc) 5-7/i 7/fe 33T 377 ^ ow# v^557< <rm 

777/7 3RJ 75/7 TfJtR-'SrSFflsft 7773 77^73 £52 TO 77^73777 3757^ T 575^9' 3777 

77 377^7?? 3 lZ*! l #!<ts*!C< 2757 377 3^5777 *jjfa CW?1-ZW?1 377 TO 5- TO 37717^ 377^ 
y <l<T- /573t77 77577 37<.^ J:ls TfZSI £~f s 2 2:1 kf^ 2755 33r<7 «t 5 377 f .*73 
£^75 ‘77^ £53 (li (//(’/' Cvf/f )/5tf ^’*71 2 %7 <W<t>rm 27737? SW 377?- ‘3 7*77 ^ 5" 
?7P J77* tf&fS ££ ‘073? 6 ?^’ 73737^7 3^lf ^TTT^, S?W77W ^7^7 35^7 37^ 7»?5% *777 

77 ; 3773/737 ms km Cn 3 77? £7577 7775? , 
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f&§ -ilo 

“myzn (ymi) mi mfv (fimzm Shyiftcn muzv) 4$ mm s&t*t mfew 

Wfc I Img c«P*7'?7 J //ifl ea/*?/ 1j1®1T$ IIC'P /” f^o> g 80) 

-zi cmi myjus$ cm mpi mi ey'fff a^ra ^/ww mi mi sfc 1H1 
fcnzm fcf&v iffmmzi iflto *m emu mmi m^zm mi fiftemzi 
my® mtu fmwt wyvm mi mi mcmc* yffrifei m$zi mf*u mi zizim i 
^mmni im in- mm mt mgfts m, mfzSmi tm, yfirni tmrfwi iwimt 
sntffeMzm mj 4 ms mfotrf i fes 4 it mffi yftus mffnzi mpw i $z?ifrs vi^ff 
si iF^zm </vs$ '$ili 3 .i 4 c 4.14 it cmi <£km$ cmi is*?/? fzsfi nnnf& liimii's mi 
mpifi wrfi mu citum itzi m / fifmimzi i^tmn mijzi$ $ntii mi iifms m® 
itzi ci, iSitizm im 1 Ife $^$mzi my*tj ‘mm^’c^ ©r fizi mi im fmizi 
cizi cum ew$ ScsiR's my*n f 3 pt%% ciit-mi mizm / ?Rc« mi^fi? psp cm nu% 1 
^mt wjzmi cmzft frni ‘mm%’ c$ mftmi mu cmi 11 mm 
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«mj's»i f%RR res ^trr crr-#r^r rri gift ‘r^rr 
^r® « Mif^dJfiar i Rfto rir rt® hr rr risi^r 
Wctict $fecR ta Irsur «ptm r<rcs srf%t^ crcrr rri crtr 

R CRtR sfRtR ‘R^RR RtCS I 4^5 ’fS 

RR?®R RtfRR <R *f%*fT^t ^Rffacf W RR 4CRRCR Rft CRtR 
CRRt R1R Rt R > 1*it v 3 3 R^l RtR Rt I fR^ R>^ RRR5I 'Sf 5 1c^><! 

Rjl^tURyr WtRtCRR RRJ 3WWi fafojj'stCR RRRtf^®! RCR 
RfROTR RRTW Rt*R RRCS I 'RRR fRf RtRtRR CRCM ^RJ 

rr^'s rrcs i liff^sFrt rirr ^iRr 

CRRT® RT^Rl RtR f% '©|C1<1 <J5<](.M> RR? RR Rt I 

W®4R, 4R^t Wf( %rm (io‘ s CTS fts) CRR CRR RtRCRR ^Jt 
R^R ^ToR RfRR ^5 CRtR fRM RRWR ijffc CRM RES R 
RCRt Wt ^5RRJ RRfl, 'i|^4>R RR feR RR<fa RC<J R | fi<Sa|W 

fRRT^t RTt%Fp R%tR R^® RR RRRt ^*tT R CRR% 

fRRRR MR RKMRR RRRTlW CRR fe RtR?; RRfCR ^RStRR R^a 
RR, R$R 4R Rqf?R fwR 1«R RSR Rt^G, MRRR R3R Rt^ 
R'SeHCR wftRM RRt® RR *pf R%t®R RtR RtlRR R^s 
RR I R RTRtRR fRRRRlR RRlt$?R RHR'G RHRJ RR | 

RttRtMfR C*R RRftR 4tR ^5R CRtRR CRRtR CRHR 4R^ 

CRR RRRR RRs RTRtRR ^1%R R^R R^*IJ RR RttS ^®t 
R°fR : '3tRRR RRf'G ^tR RRt 5 ® R^ I 

£ft% 'SrRtM ‘tjft-tfe’ RCRR «rf% R?CRfR%r I RRR R^5t ^ 

RRR R*[R3 CRR^o RtR i RRCM CRCR g’MCM CRR 

RRR I 4R *RC*R ‘CRRC4’ RR M ‘•ff ’ Cone I ^CRR R?,Rlt 

RC55 RR R*f ftlRRR I RRJ RRR tRRCR’ RR RI ‘R^5’ (Rod) 

4IRR R^RTt R^5 RR I Cone RfRR CRR^CR 

'Q ^E§jR RCRCvs <flR?. Rod RtRR CRR'QCR R RRfRR 
•■ » 

RTCRU® RCRf^® RR 'il^M RCR ^ R^CR R^T RtC^f 
RRRtfRR RCR RCR i Cone 4R?, Rod RRR CRIR'QCR CRCRR 
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re®* bb bb w*ffc BBfcB ^bb^tcb BtwicBt bkb i ^cwbcb> 
W ‘Retina’ BtB i BSB 'SBB Bf^a ^rfCBt sjFs^Ri'® kb 
wlBBB bbcb ‘mIBhH’ k sf^«r kb W& i ^©sbb $ 

wt CBt Kff“BB (Optic Nerve) BtKCB yfeu&i B’KFo CBfB^a 

kb bib* cbbtcb bsb bbbt fcsft ki i b^1*BB bb 
^fH i 4t b^cbb "5rfwt?*i^ b<j b%ibb bkb <kb Ibcb 

CBt^ I 'SfBB ^ BtKB Bf^f[> wk*f BH Qooo (Bfo K^rB) 

Ib^BB’ (Neuron) B\5BtB wtc^ i Ib^bcbb’ bM> WBB 4B 

8000 (KB K'STB) WV Ib^BCBB’ BtCB 1 <iB B^BB 

tBBBBB ^1% BBBB BtBBCKK Vf ’ BPB 5 ^RjvsTf 

^T8B I 

'BNRBB ^ v|^lRt‘<f ^Bt (K§ i£B "B® B>CB BB KB BttB 5 I 
KTB «f5f WBB f^B BKB KB BHB 1 tBBB- (B*) Short wave 
Length, (B) Medium wave length, ^s (B) Long wave 
length. 

4BB Bt'B %BCB ^NPOrB CKCBB CBBB C#*fB W io' lr CBS 
fBS Bf KB CKB K5 Wl^f^B CKB BSB <3BB BfK® BlCBl 
firf^fK© KB BBB CKCBB ‘CBIt^BB’ B%^» CKKPJtKB BBJK§f 
KfK WBBT fKB BBB BtB, "®BB ^ KCK CKBSCBKB KBl^a KB 
KTB KBC c f^‘BC5t (B#KM’ BfoLHlB BtBTCB KF® KCBB 
KI I CKBKBf KCBT%<© KJ ^B° 4K> BtCB BC KBCK3 
BBB! CBB I KB CBIt^BB KCBtB ^Btf¥© B?JK® Vff*BB’ 
BtBRB B%WB B'bBKCB CBf^s KI I 4BtCB K’f® KCBB 
BBBKfBK Bf'®*pfa'® KI ^B° BgB^ ^fftcBtEB KT I 
^fftcBBB K3BB C#*RB^® BfB&B %BB1^B GIBB'S fKetCBB KSftBt I 
KBB io’* CBS fBS 4B CKB ^5 CKB B^B 'SBB Bf^s 

WfCBt KB BBB CKC*B (B^BB bI^d CKBB^KB 

BBB^f KNB 'SfBBf fBCB BBB KB, ^dBB ^ CKB'STBB BtCB CKB 
BKB Bt KBt %CB B^tB KB fBBB CKB'SM CKB BKB 
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for 093 

“ 377 ft ^ vs/TO &u $ft ^ ^ wft e ?t tf£;" f^o g i, tr, b) 

- ^§*[4 4 ^ tf 4TO* ^7 a/^H ST^pf ®/^<7 

fpfa ^77 ft?OT WllwIctR 7 fK^I v®WW$ J^A5 

mt to/ to ^ ?ft ypncifa y$ to% feft m <$* *r& $&*! firfm* om (Cone 
<W floJ) *Gf 4? ^f##57 TO *«W / ft^ ?TO7 TOTSS «5[I CTO 

*ro to / ®j ft S^fts 4? *& rfh*f fifim cvmm mm <y?rTO ««* vm* wt 

^J\5F TO7 tflv fczjj i vft 3 yffR yFuPiv w*y/?$ Rvfc (Optic Nerve ) vfvtM 

fifW ftm *£TO CTOFT i&ft ?$ i 

t$R VtfFfj fe°<fl &R ^ lf®5 WJFT1 Sffsvftte ^CV Iffas CTOSFTO ytfffift JR 

fm wipi cmem mtftv wit iw *7 ^ifti fw ^ ^ ^7 ^7 w 

^j*77? C%UP TO / u7$ TO ?77?7 TO^f mjf*RR 4? ^’©TOS ¥TO TOTO *ffo? §7*7 
toe? / <p<ii<i c<pR Jto ^/c? ^. ? 
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& 7 V/JW rfz fife ©3#5 ^5 tf7*W <1#^ WQ; 4f®RF *tfft 

vm& && « 5®*# r (w °o t) 

- ^ Jf/fe ^PJTtf C3Pf m*3 CFWIFl&Silfc vMtv sflW m CW 

4$ y*r? W^lfem WlRcl? V5RPT % feTO-f *FT fe?7 *ffaf{ 

4 il^faNw# yfewn W^f/-f ^5H vffrN'l VCbfc ! 

m 5® (W fey (Pf rf*fa *flv TO W ^ Ff? 5 ? ^f C 5 JTO flfr fl W*fa *77« 
*i§ f&fl> (T^H ®H fey wifkv *Rf 5^H *^ 7 P 7 ?^ ^PJT^f Wf TO ^ ?*£? 

3><rn7 ^ I 2fffl> w$ sfY&*fU? $F$1 yiffc fey ifoft tfFPf 4?? W? 

v/ 5 m> $t /to c*fr$$ ©fe7 fe? *j/»c<p <?$£$ tos? / o ^<& */©/£<? 

mzu w^h ctoto stfy* to* ^ fm-vp&i « *m*ny to *pt arc*jf tot 
«toto® ’fjc* c©pf / 
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OOO >J*lfa*5[ <3 ^Tv5^g 




PINEAL GLAND SUPKACHIA %M ATK! 

NUOJU5 



m 


fi>3l Oltf 

“vtfc cst wft& ^jt (Sb nn a #nj ijt$i *mti) y*tiw *tben"(M s 8) 

- ‘ijfcifM' w* cm on ifa im oifftfi mm w rjwti mm <an ctfm 

31*titl 3]ft 4MIW Cl- <31 ffcif 3<HG1 ‘l^t’l HfU Cl 31 CfW 

fmtffa mu ®r Sniws in *ws iti i iJih nci m-Rwii £979 'W«/ft ’nft® 

iwiyt ipfam wm&lnm Sinii 3113 fimi aim mnft cm cm / 

Wfv aiytm e %im wft *tfci mzi mtm <pft iji^t S<sticn mj fm im mn% 
Phgm 'ilitrii, fQ>y <s niii\ 4 / win item ma ^c*i men- sw? ificid ®r ft <3%ui nt 

mi? wf wmo% crtt-imt mv ft ssttow jpyf «raft w «sr Sto ?*ffe 

mci? ^’3^f5 <si(c*t! s$|»»f •pst's itici ftit ft? ^ 3 / ficifa imps nFif mci it i 

31fCl$ 'Vmi'l ffof I WtQ l *l%lh l HU3 31iW ftpfr g^ft/ 
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»rt ct 'Srj wr s rai x s ^ ^5 'SHr®? <\<g(sv$ 
■ , wsiR«» wfa ®n^ < nf? *rf 1 'S^t ^fprn^ ijfor 
wt^n?r ^*ij sjs ^v3 ^1^ 4$ ^ 

^mwoin %W( 1 ^rm t^WI? (Wave Length) 
' 3 *f 3 1 va^s? fcRi W®T C’TW 'Q (Colour) ^W"T 

m 1 ^fr^rm *\rn\ (Visible light) ^WK CT WR^Tfa 
^Nlw<i CfrR^l «f?rt *R ^5 vo I ci <1 vo^ '(Mr (Wave length) 4 x 
10 5 cm^ 8 x 10 5 cm ’iw 1 i ( 4 ^) CTfs fts 43 i 
(^) ^ «tc^ 8 (m) ^*t c«iw b- (xsrfe) *m *tw 1 f?% 
<rc<fa (?r.- 43) 'iilwlc^ vo^f Mj 1 3^ (Spectrum)- 

Cvo <\ (^ 5 ) ft 3t<# ^TTM vsrt^ I 4W3 vo^ frrqj | WR^t3 

^ frr3J 1 4t33 ‘Wf?|3’ (Angstrom) 43R3 5 £R3*f 

3*31 33 1 43* (Angstrom) 3T A° = 10' 8 cm i C3S 

ft? 43 io (7jnft> «r: 33 i ^nat 1 


(Colour) 

£3®ft (Violet) 
ft®T (Indigo) 
(Blue) 
(Green) 
^f (Yellow) 
^HT (Orange) 
«TM (Red) 


^533 (Wave lenght) 

3800 A 0 - 4500 A 0 
4500 A 0 - 4800 A 0 
4800 A 0 - 5000 A 0 
5000 A 0 - 5500 A 0 
5500 A 0 - 5900 A 0 
5900 A 0 - 6400 A 0 
6400 A 0 - 7800 A 0 


A° = 10 8 cm. 

:. Violet, 3 800 A 0 = 3800X 10 8 cm. 
= 3.8 X 10 6 cm. 

= 4 X 10 5 cm. 
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f< 30 |W i <3 



15 JI ->^8 

£'*''? ^7 £' i' r ^<-i tv.' ■£ *T?/<fr / <^vr,>- ^'< 7 

<• ' ’ •’ / 

^TTTV c - v 


^ *ry '<?.". Tif' 


T*‘*V 7 f.- 


— ^7/v-v v7;vT' f ' xv 'r>*7 3T 
<' T^r T 1 ~^:-''.»X- 7 : , .V • -■ 

' ’ * ' J w I 4 l t t t I . \ « . . 

/ ;;;v; ; ;■:.- : r, , . fv?;-\— 7 <. # 

I, TV ’► J’T ^ 7 T »' Vi’T.'T ^ *v: z *’*'-*«,* 

ii t;w ;i ^ i ; rr *" Y ?.? CJZ*' 7 - Tovr 


7 ^' %*? T^T/ ^ vr?; 'f; 

s' 

1 ^ j - 77 jr 

T ^ t *7 


> : 




vrr,/ 


3 , <*i / * f i 


^ ji -• - 

v vrr 7 77 ^ j v / f/ '.■»,; £ 7 T v \ hi .■»>■ 


^ rc^* y" ^ ^ V ^ ^V 7 1 / ^ '^» /" fir ‘ ’i -1 

T^V-' rv ;;v: 3 T 7 ^ J v /// : 'n; 3 

zjFT^ ^>V7 7?^TF yr p t:> 37^W vtt 


7 / ’*?>-, V 5 ,'V 

v ? T’ ,T ■' , ■ - , 'T * ^ * - 7*7 

7 T r^ 7 » 7 ^> rTVr -^7 j/ 

T?~Z ' <' T ' ^. - ' i. ,. T . . (~ , f 

■.- s ' ■■' . ■'. 1 . ■ t :: .'. ; .•/: o i. '.'. ; 

_ ._ -- - - ~ /- .- '> T-p c; p - TV* 9 ^ 

■*“ J w ■ 1 ^ * 1 T ' ' > ^ 

r • 

v-r V T T .TI>t <7 z<* 7 ? fi*Vi f/^~*‘ 
^T r 7 f, ( jJ [ ■ ( - • . ( ;; ; ji; , , '.r- , 7 * f 
\' 1 / I ! , ))' .TT 7 f ,^777 TVr<^ rVT? <77^77 r^TT 


<.7 7 k; <Tr r 




r 7 V' 7 ^"r 
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/tvelength scale 





atox 

1 tervrtUyttn o 4 a 
rrr- 


bacefo 

1 leo-ihojsard^ 
darro 


dustparndes 
1 fctrdredfr 

of arrrr _ 




f&3 -ill? 

“mm sm mu (mifatJify r (w $ w) 

- sim ?fks ft% mm mi mu mi mm ifm (Radiation ) 7#/ 
(Spectrum) w im ?zmi rfks tt? fm cm ®mat eh /to Wffi HsW s 
rnmiffert ^3 my fryj' cm ^ s mmifm ‘mi my fcTj’ smfs / <97 

3 Jtty 4$ R m IM 'yyc e t h m ttVH 1k*iln (Visible Light) ^H J7? «t*H7 777J7 77 5/73 77 / %lii met 

mm* Rufftrs mu / 

rnicm && 7*577 mi 7 ft mISm mm 77, <9? fan sms eh yliif&i < 9 $ 

3*777 ’9T7E7 /TO 77 ftf C737E 1W E7 3*EJ?J ffic^H 7/$777 >97? 4? 3*73J *P^7 WE? /TO 

w to ■s^ffm 7737 ernes *77737 sm to mtfrnu <97*773 tth jItte thtj? cht^tjet « 

WETt 77 E77 (777777; ft? /tfTH ?ft?7 ft <93#777<3 ft77ft 7E77 (Mim? Cm 77777 ?77E7 
‘STffl^’CS mi* 77777 73TE7 77 <97? mm 77- ‘Show me God'. 
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003 



■'j£ 

fw wfctft) ^ -4 ^#5 /” f^S 0 ° 0 <?) 

— tfTO fcwPfis w ^7? 5>ft© v f!*fl v flf*t ^TvJ^ TO7 C^r^fCo TO / ^^7 Sof/$ 43 s © 

5 % ^© w v °*r / 

W»? iflfc&ft Vt TO*7 WTO mterl*lf&4< m*rmrf*t! (Radiation) CV sffcfcr* 

ifcsw to ferro $ro to to fcto, or to w w v ° 

TO4 fl7 5^7 ^7f SW ^7 WTO ffi? ?wn TOTO 377TO ?7TO 3TO 
TO^ / tfTO s^pl C3#u J^OCTO fft <4^ %W ftfFP tfTO CTO© WTO 
m*imf*t! (Radiation ) VlRw TOCf C^ <7%?CTO # C^TOT TOCS/ 

yqftffl ftm wfrff srw to/to ^rro toto ?J 7 $ c^toi to^ / 4 rs 
to Jcte ^7 /ro»f wimi tofs •?/ / 

37\s4? Tfft? OT w£j4 C77TO TO/TO ^TOT. TO7C* ^ sm *tfef m 3ty TO*nr 
famw WTO, 4 Fs TOTO *77 fa 37 V 7 TO *IK<t? 
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“vtim frpfa w 3 #,* % c*wm qfwfc $$ ffm wpT(^ s v) 

- stf5*fr$ i*fus c^m ^fus w, wtcw wu iwwoH fern *mf% 

mm n? c*t& fif&$ m ®mv fiw*fa (Sign )tm mm? m?-m o w m 4? 

3$h 21 Sj3 4$ ^f$c<p 4<pfit<p c <j3W m? '5i v i<ifiic < p c&vR 4 f??z?? myj fi?t$ 

m!'9e!$ tf *T?*ff&m > 1 'qfC<P ) Q 5*f«7^r <P3Ctf 43? m 4373 $*ff?fic < P CVC*/ fcs *f!£3 I C^^i 
^737 J$U$ *lic$*i £3, Pi l i m f*PQC e ii<i c<p/*v 4<p/?tf 33# nHitirlfiu fifii'& cb$j 37W3 

37<ft?tf 3IS73 33 I ^ftdvs *pOT73 3^3 oj/tfuW 43? qr/c«773 3J7/S ^3j ^/5/5/i TO 

/0'*cm ^ 10 ? cm 43? 4 x 10' cm WS a- ]0' 5 cm 0f37 ?mi 4? 37&? m?1 mi 

HlvlR<P 43 £5£3 ^5 3^ 43? TO tf3* ?3W ® 3^ $3? facw C&F? ^t??l 

w*fa eJKv 3TO 3f *1 1 4 ^3$f mt?-$ <PC<K^ W5 m 37^3 J3W *f/£3 £3 '0/*jC'/j3 
/ 3 * 77 «T fcft 3 %- 3 /S 7 t 37/^3 / 
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wtR sf5 wr^ i <£& «nw wr^ tro^t’ «*w 

'Sffi? sfR® ‘ s TH’ i (Spcetrum) 3° wfte s 

vs?^ ftpf (Wave Length) RraH i ®W%] 

'sm ct, ‘weft’ <r-4<i era* <sjj> frr<j w ‘ 5 tk’ 

'Mj era <?5 ^<n* (wm cfr*i<i 

‘tafiJ-ra’ aforfps ^ra ^ ’tiara ^sf CFR*t «rat ^ ra I wt 

wm £ *tfam*ra #11^ c^ra ^ *rt i 

^safcwira wsf ^Ff^j 8 x 10 ' 5 ’fu rat ^a^asa 

1 0‘ 8 cm fa?at 4? era ^5 ra £ ‘WTM’ 4a?, Rra’ ^lviRW<1 
csRaa c^rra ^rnsfRat c^sM ara arare a’SRa at faata 
^mt ^sT eara ait *H i ca anra ‘nt-at-ta’ (Gamma-ray), 
4^-ea (X-ray) twtfa wteaRa 4a?, asa ^aw ’faai'J, 
f^f^TTPl, C2fT5a, fi^ga, tC'KWH, Caaa, £0tf^a, C¥T5a 
t'i'ilR a*f*Maa «TT5r *R«lfaas V|^|^ araftarara aiffaat 
^imR^ anwra *Ha at^ a^ae^ i fen stara <rae^ 
‘aaai^j’ aprtt iO' 8 cm apfa 4a* caf^fa^Raa a*t 
«Raa ara 4aw i ^aa^Ra ‘RSIjHiRaa’ artata ^m. 
I0' 12 cm, ‘cafraa’ aprta ra? l0' l3 cm, ‘R&IK « 
‘tw<fi3w<)’'Q ‘csrf^rar’ arm 4a*t ajpna i wi aar 5 ^ 
afraraa am taamra rat ^<n ^naRaa ^ftre 
^*ij at cra^tra i 4atea 4t aatea fefra 4 asfi> a*rt 
era aRE^, m ^1 rat- afa Wtaat WtaRaa *taaR*ta ^j*tJ 
araft<H>|i]ra, 4a?, ^Raa aratra 2 f«m^ Cara 
eraa, vstra ama fa ater? 4a ®raa matea at aat 
ataatrats- 

(i) ^lt ^tfp^ ‘‘ e ’RtT«I 4rt°s ^1<M>l^ fra 4W<R?I 

ofR^cf (^rpri) R*im wtwi cm^f ^ ^ffra 5 t^»R^ 
^R»tm w^fS vs ctptr 5 ’fRm c^®m i 
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'O'M 


w rirr Wrm* rr *rw <rr<i *pm rrur 

R I b^fRR rr rrr ^s <#s <rr R/a pfa rr?i 

i 

wfaa <vsij|H^ RR (RR 2RR pa CTTRRR <J<tfN RR 
WR3: RR CR» R I W1 R CRR 3RR $pR 'Q 
RSRRt I 

tRlfi; CRtf!> fRTCRl RJR SfRR RWT® RRR R5R 

rirr rrprsrtr?! rs^r %rm c*it r%?i 

CRRRl I 

viH<*r2Rm f^gf (Tf^ ^nw3ft c t rwir <hr <r rrr 

W'OW R fR^ ftaft 'Q CR^ CRR R 

(RT^^f f^TC^J f^a Rt r^rIr pfa rr? RNcR fa's? 

CR3R fiffR pfR ^jf| RRT i*R° 4R Pfef RRSJ RR p[I 
W«t«l i 

4TR vSfR^ RR? *|fR p^RESTTO pfa RR<T ’ifiwt'f 

RwtRRRa crr rr^ rrcri r ^r <r rirr ft<#s 

^sl Rf^Ra, RllRl^R, 'Q RRf®iR RR^t I Rp R3tp 
pfol CRR CRa I 

TRR'S 3RR RptJ R CRRt fRTC?R ?RlfR‘<f R 

RRR RRRR3P3R SRaTCR^ RRafR ^RRv5 RR3 
R1RR <fp\Q CR^ ^ftRR VHCval R | TO fp|?,R?rR 

<5*f RR CRa i£)^ ^f?f% RR #RRR RRaRp | tiRff 

RfR3 RR°R RRRsf *(fRR*t « R^T R 

RTCR 4RR RRR RRRR R5RR WR fw 

RR/5 'S RRt R?TC\a WSf R | vo?R 'STRR 2RRR 
RRRCR STatRTR R^- 3jft<J CRR Rp RR 
RfRFRtR l^fTO RRR RRt 4R "jRtR 
R'SIR #RR RpJ gtftR ^ fRR SRT ^«¥R R?5R^ 
pfTSfR CR3I RplJ ^°Rt CR% ^«R RRft %T 
^1^?, R^R R3TCRQ I 
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Tfoc- ^RTSIH, 



fm-il br 

“*m sptm 3wa75? ?-?, /®7? crnifcnFP j? $n$ vm (Sign ); csm\ 

'ilGcn i" (n Shu) 

- ms *tv m m <nj*R mu* m im wmife smi mus c*nm <?, d 

4glR c*<7? 5 rt3f ^s^/^33 © fi/? *tfe -nwlcn 9 ff$ v j'f vilify i ffiffll'S d? 5 $fe v ll<inl c t 
^7?® dC3? 37®37 37C? 37 / fef 37W? g(.o% Vflynt 3/0C3 fify? (WHtfS 

life 37 / TO? ?77p7? 573737 a/WM >j7? *rfTO5 31? CTO yO' s cm C3W /0' 7 cm 3# d?; 
3JTO (Raduilionl CTO 4 x 10' cm W s 8j I0'jm y 'rffofiffo ffri C?C? film* i 37? 
357^? 353 s f‘fa 7, d?° 3PT°?7 '3/c c 7/ /?cs *7/3^f d 3I3C3C*/ ©CP? C33C5 37 C3C? 3? 

fa c3c«p? *nmmi icfyvnn sffa fa? ^375 3 ^? ?7ii5 i 5 ? 37 3pt ?s^fa 7, *//3^fa/ © 

W7TO fa 33 p7*7757? fa’JC’f 37?% #73 ?C3 C3C5 fa>7? d?? fa# / 

?537? d 373*73 3f7^7? 5757 3J7? 37C37 a r *7?’77 Stt/fa ?C5 375? d?( 33137 C*fa? ?C5 *77t? # 
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^_0|H(<i<p ^\5 Ov3c5> 

rto?, c*m 00001 ?rt to totto 

%rfro ^ fro «iw ?t Rfa to *rtfo, to 

yjttf® Trt to <0 c^r^us *rft ?l to 0 l?TO-t Rtw to?* c^t i 

TO*ft ^ 0^5 r*j?*r ?#rof%, *i»rs% f?f?-f?TO 4??, 

^TR^TPfl 0fTO f%??t S|«ll«rt.H TO CBC?T8 C#J 0tTO» TO 

tototo to* fjzts i rto?. tohto *jfi? %w®ra 

tow$ ^r®g to?j w?j <srto* c? 0 us 0 tffe ?t, to c^ 

?*T?0; c f c?*R tfltr.TO? *0 TO0* "srft^m TOT «TOH 
R&itM? TOTO© \3\SlP|vs 4$ f?T?$l TO? C?t?*lft TO TO l? 5 !^ 
?? 1 

■to* 3; Tfltsr f?#? 203 ? ^5^'3 ^n m ‘tot-^to’ *nf^o 

TO??$%05 <TO# W ^CTO0 *tftet TOt? C? 

f?*n®T ^srto* tor ?*t? to to^, < 7 $ to 7j\®j 

Rt|*||I>M» f?TO vB^jVIIUh To £000^ SJ<M<1MC<1 ^%0TO 

*000^ I Rtf?TO TO ^00|l3w<1 3*|R TOT00© 
(New light) ‘^<00M’ 4??. ‘fetw’ ^ (TOR ?*&R* TO? 
RTOt (TO Tjfec® SlW sM? ?*TO TO? Wft vSaltTO 4 ?? 
R0Rt ?RTO TOT -00 CTO fTO ?* J fcFFM WR “00 TOTO 
^B5[f 'i|'3i'®g fif^S Wt%?TO5t? 9||<H\® 0TR *Tf I 

(o) sr?J s TOlrof TO 5 ^ ?^?*f*TOTO? *f?#TOTO 
^ TO^*rt®t TOtro *|1t? R050R ^»0«tc0 f^rstTO 
CTO* TO? RTOSF? TOJ f% ?0©t (Mess ;;ge) TOT TO CTOT^? 
^3? g TO-fTOHR? *ji%C*a TO1& TO0R? «£$ TOlfTO? 
4?*TO 3T0 ^C^T-TO^t, TO*tfeTO 'Q 4?TO SffSTOR 5 

Rtrr tojr TOrriro’ i %f? 3 ; TOt?t%i 0 ?# « TOnjjfc? TO 
£0000 TO TO*P*| ?*tTO TO 01 , TO « TO 0 TO 

0ITO0 TOlTO^ RtfTOTOT 4? TO#0 0%tTOt « 3$ 
f?Wf ?TO«0TO^ TO03 TO bWW i TO TO, TO^st, 
3l4(,'»l^'^, £0§^ 3?R £j?0? 'Q't^ '|TOH '50o0» ] ?T? 3TOR 5 Wt? 


www.amarboi.org 



080 

(333 3^13 C3t i %f3 >M<MM 33^:3 %RRR 'Q 33R 
3333 ^«1'S| C3C3* ^ 'S 3f33 I “tvolviW 3^3133^ 

3*lg$t, (itf s br'b) i “^rmt* k^3 (*l *1*3*61, 1 $5, 

'Q 3<K«H) gfcf 43* fef3 33^ f^3 353f33t33s” (£>& 8 fc*) I 
“V5H33R 43* ejftlM* (332f 3*tto3) 3T3F5fa^ 43Rt3 
^TtW*3-t; Wf^t* 33f33t3 3<3fo*lH l” (« 8 ibrjft) 

“fif*f?3t wtirp-t, kk «if^*n*R5, *jf3% £rf%*TH35 

(3*13*61, « 3**3* 33R) W*f53STC*3 l” (80- 8 Ofc) 

“33, %kt Wf3t* 43s, \5#fhl, Wt3t* 33*lt3t g3tt*#t 3t*3, 
3333ft 33*13 33^3^ I f%f3 3 s t*fJ3 5v 3 'SRf £33 3ft 43* '»l*lc<1 5 '3 
3f3T CRSTFI *3 3ft, 43^ ^tf*m 33^3J C3*-t 3lt l” (i>* 8 i-8) 
333 3*fto 3*1^3^333^* C3£35 «?F 3^3 ^** ^5f<t* Tf*tJ- 
^j*fj 333 f%^3 3tf33 %f3 431 333 f^3 3H WR 

f3C3 3f3C3 1 §3 3>£3 3K*3 f33T3 C3t3 43>1 t> ^,*3 3 J k3T'Q 3f3 
^H33 3%3 C3t I 3^ ij*t\st f®f3 3313 3 5 %T3 ®£33 43* 
33f3t 3Tf33 fiRRHSR ^33 3C3 3K33 I 4t «3F 3lk^ ^Tt3l* W 
W33 C3^ 3t33 33t3 ^333f 3tt3 3t I 

“3ft33t3 43® 'SffsRR (333 *1*1 to) 3T*f f%f 33 Wf3f*3-t; 

43^ 33 t3fC3 Wf3t* 3to^ 3f^ ^*3 l” (8 g i*vb) 
“Wt3t3^# 'Q ’ff3%3 (333 3*tf<C3) 3t*f f3^ (^3^ « 
333:3) tjffej ^T33J wr*r 33Rt Wi3t*3 l” (ii g >*s) 
‘^srf^m'Q^t 'Q *5f3fks (3*tto 3#) 3T*T f%f ^ft£* 333Rt 
^f|*f3 f33^ 3tft; f^f3 'tf* <pf3f^» £ff% ^to* ^sKR3 C3t *tf*3t 
*333 3t£3R l” ((NT g **) 

^rtwt* 4t *jfN3t^3 , 5rf333**tt ^»fj_7:3t3% 1 f%f3 

3R3W ^13 4t C3f3% 33f%ft ^I3f*^ 3RTt3 3T I ^3 3ft- 
3l?pf3t33 3£3J 33to ^t3 t^[3tft ^f333**f C3I3% 

'33f*^o ^C<lt*3 I 3T3f33»tfR 3t33Wffto t%5aKR3 3t3K3 

W3f*^s 3Rf3 f3*iB %f3 toC^3, ^5| f^3 Rsf t3*iR®3 
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rrr rr-rr ^icrr RfRRRnsR-^fer rrtr rtrr 

SRtRR ^nf^mi ^Rf^s RRRR I WT i|H<|>1 ill's? vo| 'Ol | R !|. | MR 

rirjcr wtRC'® RtR i Ir^m^iiI)! iRfRg rrrr <$r rtrrw# 

R^a (^tf RiCR'Q CRlR ta <3RR CRR5 WWI RRU® R’SR 

RRRt I 

“^Rl R^RCR (<ffeR) C^stRtfRRRs wf^R. ^Rf^v® RsfRRR W; 
^®r ^KR ri^rrcrr rc*!i Rt^tR* RRt%® r^rr i ^®Rt?, 
c®mt 's <n^ilwm ^rr ^tr r (o g *<«>) 

“RtfsR5 R?RR RRTC»ft tRfR§ RRR R%rtC^ ^R\ ffcft C^atRR! 
^5Rf^o R^R l” (b g b<\) 

“Rt^t %fR R^RR, ^®tRt ^t v5t r!RR ^RtRR l^f?; ^®RRt (RtRR 

R~£RR) WfR5 Rfe RtR Rt f (* S *frfr) 
ort^ vsT’WtRf ^5RJf% ^n?R W RtR 4$ ^lF<lW ^1% 
« RfR<Wl tRRR R^W®R WtRRtR ^Rf*F® CR!R% Rt WjRT 
RTR^tR ^RvsRcfi ^ CRRt i|R<nst|^)(.R *lD*H*lil #RtR 
fRt^R 4MW, RTF® R*R WftRR RtfRRTl^R *PRRj ^j*II v 3 
CRtR% fRRRR «Ff® Rt^st ^ttf® ^U\ RRTR RR ^FagRR 
^fj fRRtRR ijb'olM f^R RRF® CRtR I RJRr 

R^oTR R°R^ RRR RR RRR ^ RRtfRtRR ^jf&WlRCR ^jtRj 
fRRRRR Rsfl^tR’-R RI'GRT® R^fRR C*ft^R, ^®RR <RR ^RRJ 
WfRT R^R^R b \®tRR ^RR*t RR^RR^TR RT3R RRftRR ^RR 
^ tRWRR WlRTltR fRRTRtRR RRtMtft ^3 RRfRfe-R^atR^R^ 
4R ‘WtRtRR’ R%t\p 'QRR t^TTR CRtRR RRF® RtR I ^7sgRR <f)t 
4RR R^fR R^T ^mm' 'QRR fRWR WttRttR RRI #RR RW® 
R’RR RR, RRRTtR RttRRtR %fR fRRlR b R^pR CRtRR! 'RR 
‘Wt^T®’ RTR RRRR I. 'afR RRt •4'® 'RlRl'StR ^ ^TRRR ^ 
^PRRI iRR^R ^R^fRR RC^'Q fRR!R CRtRCR RT«f RR WfCRRR^ 
f^fR ^rf?(RR R^iR Rt1%R ^!R ^fT^tCR’ CRRR RRRR I 
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08* <£<T3[M, Vl*lRm « 

« <3fSjft (r^tRsi) r^rr^-hr 

4rk rrif® «fF»j^ rj% ^rr ^pnt r^r rhr, ^tr 
^ri^fr sfo ^sjsf rrh ^r ri r (sc g $a) 

^m°s wi^r ^t^rfaT ^r rs^r « ^»t ta ^ 

Rs>ifat*<R rr*r f%f$ rtrcrr ^rrr r?r^ r^r %*lff*R 

RRR RtR< RRn RtR*3 R>TCRR f%^ ^5Pj»U vsRf cWf R^R 
(RF*KRR 4R?. RRR-RRR «1? R| 1^ >11 -Met I few SRRiSOR 
^CTN fRR R>FptR 5jR f^lftR ^tRFR ^<35 4R* « Wt 
*lfi>Ult*H I RRt ^ptR fi|f% R^ WRRR ^SfRT £Ffa 

RRR 'aftRR fiFfR RRJ CRtR 4RS of^Rg R>?mR jft <pR^ C*tR RR 

Rf I 

^oR, fRRflRR WSfR ^RffiRR R>Fj*tJ, RRF^ RftRRPjTiRR 
R%*rtMR t*RCR Rt^t (Message) ^m.- RRRfJ 
^TCRRR ^TRvS R^ R^ '©W l^RUaR ^»|J <rt CRN^R RRRRS 
sfRH <p<k.$. RRR'Srtf^ 4 RW RStfRt^ 'SsRRR R^vJ RWR <ksg^ 
\0t SFfo 'SaRRffiR-^R ^»RR 4R<Rt Rt^'TR RRttR RtR CR?R I 
^•flRR WRtfaR ^RR R^*|J RR'S RJt’R 'S R^vs RR 

rR^ CRrft >gaH Rl^CRR (R^ 4R?, RtRCRR RTR 5 ^T RRR^3 

#1 RRH R^R RR I "SRfRm RTRr 'Q ^ 4R5RRI ^mR’-^ ^ol 
^Rf^o m^\ I RRt ^R R^& tR^-RT^Sr’ RRf^o 
rrr i ^®RR ^*it ^tR^r^r ^R, ^rR[R 'Q rRfrrt 4R?, 
riRr ^rr ftw r ^ RRifRrsf crrR ‘rw’ r&ri, r«RR 

4R*SR ^RJ R^53|% ‘R^R’ RRjR ^Rf^R'Q W R^Rt RCRCR 
I WI ‘^rtRl^Rs’ ^RsR CRR 2R5R CRt^WT 

RRRSffRR RR^® RR^oS RR^Rt Rt l ^R ^^IC'QR ^StR 

SJRI 0 ! C*RR ^R ^B^R RR <RR ^R R^R R^R’ R^fCR 
RtRRWlR ^RR® ^Rt R5RRR R# I 

WRR R^HRR ^RRlRvs RSR ^®R ^*f %RW R^RR 
R^RtR^R 'Q RR^TRRf ^R° R^RR^s <t4<Mt«R 
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W v58vS 


RfRJCR ft'MC-R *jftw TOTCRR TO CR Rt^T TO 4CRC! TOfl- 
TOft’Sffi' TfW8 'S ftt%^ TOR m&K RfHlfa's TO 

rtotrr i cr cro fro 5 crcr^ rcrrri, rrcrto « ^prro 

RTO 3fc>ftW-^ t^sJ-T^T TO « ^[ft^b TO 

CRRt TORSttfTO 5 ftfTOa TO 5 RtftCR ftCE! l WTO Rl 
RtftTO TO%, $ 4R^ ftRCR TOFCRR R^*R Rtftw ^^fCRR RTR- 

rrri « to ^tocr 5 5H to fro 4 c<jriw r^r wifTO 5 ^Rhr, 

«l|il<J»3l « TO ^W% R^jR TOfR TOR fro !tf$R TO! I RTRR 

^ to^r to® *nm rrc*ir wrfwf® towI; £ ftRCRR 

vSi^VII'Gh fTORR RRR TO fro ^N'sfe RtW TO! I 
TOR TO WTO ^5[#s TO RTCB! TO?, 'sftRW rTOcRR TOJRt 

TOT rrc! 'SRR R?1*Tt «if^ fro^ fwj-Ri>R * ^jr’ 
Rtorr toto to 5 Rcr fen ftcro rrtot wr tow ^Ito 
TOTC! I 4TRR Rftf^oW fWR fW'oRjft^b TO «S t«MWW 
RRCR ^stfro TOW TO*JT TO!- 4$ Rft !R fTOro ftf!CR 

^TOrt rtorcrr sf^s to^T i TOcr TO RSTftcTO rr^ ft^ 

ftt!CR gron ^rrw toto53 ^crr sffs f% 

totow r^rcri cro ^-ftrorr RRt to to? rws ^ 

RRCRTt TO TO RT i TOST CTO TO TOSTt RtWR R!R (Jtt<2R 
'boo WR) ^ CTO TO TORRRTW TOtfTOT R®R RRC*fR 
CRtftR 5 ^TOTR TOR TOR ftfe TO TO 5 TO%, ^RR CTO^ 
TOST RW TOR TOTOR ftRCR TO R^twt ft 5 ! Rt 
f%! ‘vsRT b Wt$' ^RRf^CR TOPWt TO RSCR%T TO? RftxllW^ 
TOT WCR% ^ TOfft-t !RWRt RRC*R TO TO l ft 5 ® Rt, 
RRRifw CTO CTOf 4R^ ftTO R^R ^TlftTO TORR RvR RCRR 
^RRR ftRC?R RRb R€hR RCR*t R»CR RRb bjjvs\s<i v®Rj CRR 
TO TOW TOPR TOC! I TO^R'RRiR ftfRt TO^ RRT RR CR, 
RRR f!W TOfftTO CRtftRs RRT«fRiCR Rtl^, Rfft, TOR ^3 
RTTOTW RRt^ RRT TOfft®^ I RRR^ofw CRRT CRR vSTR 
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088 O 

to TOre « Rt, rs<j crt^r ^rrr 
(MolKule) WTO ot R*R to £r i <r « 
TOR dl^o -$*sm W fTO il^lRW RTOPtlTO R3FPJ5. 
■'ilf^R) *TO TO^a CRTO I TO'sfC'a 3^3 C<f*lRH 
IBtifi i f%f fro?r Rt*n$ ‘TOt^’ (Atom) fif^R to 

Rr’ «WMW W ck*T fTO (Rm t Wi <R, "SRTto Rg<J 

CRtfR 5 Tf!f5>i TO TOS ‘TOTg’ (Atom) ^ ^ TOH 
Rsf^va TO «tkr TO RR’ 'Wife ^*lfao-TO*IJ Rr’ 

tor fif^s to *fkr <kto TfiRR ^ i tor rs 
fro ftaft tocs R^rf^’ i 

^ ‘•RPirg’ >IW? « oRtTO R^R *fg$R TO fcCTO ^I#r 
RW TOR 50 RtRre ROfR I R'&lt'W R^R ^ifasR TO CRT^RT 
TO ‘RRH’ RSR ^gt^f RR; RR° Rsrfg-t ^R°RJ ^R-TOfR<1> 
r^rsRH to yfos i ‘csrfijR’ (Proton) « ‘PiSjK (Neutron) 
RtRRJ $*paiHR«» RiftRR TOTO ‘Rv 3R»«R’ 

(Nucleus) Rf^s ^ fR^flRTOR b^fTO fiRpMU'i) 

‘^MRUK RtRRs ^ RsffiRR RlRR TO TO RR ‘RRt^’- 
r to to^ i R'tei^l RTOr ^ Rfar cto ftcR Rffat 
4R1R 4Rl£Rt fRRft ^TRt TO l Rs® - TOR vat RTjCRT Rt I f%f 
fTOR RCRj^; V5TRR RtfRTO TO wtTOt ‘RRig’-R $RTtR 

ii^i*py ^sfeNn tsTO’ « ‘IrvSSK r TOsRkr rr^rt rhr rt 

t>nPl<» ^R^f'StJ TO^f^Rt RR I ‘CRRIR? RRR 5 R 5 RR bl^'S* 

tog ^g r^to^ fro ^rt ’riks i %R-%Rfi> tRRTR*’ 
RsftRR fro ‘tgrfBR’ « ‘R$3 h rtr ^-TOfRR* rs^rr r^ 
TOC^ l RRt^ TORT 4RRT TO CRTRIR? < RR: , # ^gtsTO $fc>4-R 
TO TOR TO >[PrR (Rt l ^ Rstf^t iflTOt ^ 

! &RC® TO I fkg Rf! R^T TOTO Rlt^TO ^TR CTO'fT <JTOTf TO 
^ , «R'Q (TO TO TOft i tTOTR’-TR ^Rl3T® TO 

‘CSffBR* « ‘RSUh* rRTOR t:RTO TO 
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^f\5 osc? 


‘ft'SR’ (Gluon) W 4R£fRRR ^TR'Q "fg R#^ RRW RRTCR i Rl® 
w 'st srsrr^ ^ f^R $r^mr rjer cwm i rri^ rrm ^rir 

RR R*T^ c*tR RCR i ft* RT! ‘Big Bang Models’ sftwTRnft 
fa'Sal^RR gift RRRR- tRRRfR’ (Quark) W Ri-I^ RgR»ftR>TR 
WHRR RTto*- ^K/RfR RJ'tt ‘wfBg’ (Photon) CRtR i 

ff’roi ^f r*sr 'oifaui rirm ^r?, ^ r%r rrm- ‘4rrrv 3 If* 
wir f^» wr^?’ ^RtR'G f% c*m rrt rhr rt? 

^Rf%TR ^ e tt RRT<f fRBt%Rf (Particle Physicst) tRR^ 

c«iw i 4^ cRtfRR ^ooo rtcr ^rat^RtR ^n *iri< ffsaiftRi 

*CSPT «H*HM*r RRR (RRR CR, tRlRlR’-t RSRRT RWM 

C*fR RRt RR I RM RftRR RtRRRt 'S R*JRRittR CRtRTCR% ^ftRR 
RRftR WlR^ RtRR RRtRR RSR ^5tSJ»fR RRflR RFo RRUa R’RR 
4>tRW I ^htlft fRRafRFa ^Rt W RRtRR RTRRttR SfRHf^f^R 
'atRT Rt RRRRRRStR rrcr ^R^tRtR R*RR RCRR RCR Rft*rr SfRRR 
RRRRR I RR£f iR^Rlft ^RRfR 5 R'UCil RfRTR RJR CRCR 4RR 
^SrICRR fR£R WfSfRRtR \s|ft»HI ^R° ^fRR RRffRFSlR 
R¥R ‘fii'aR W ‘R^lJjTO RplRt’ RtR^R RtRR PlRfRIR CR ORtRt 
^TWRRf W «rm ^rtwt^ ^RHR R^R ^JR ^o, ^ ^fft 

fRRRRaR ^R RR3 C*fR RCR'S RCR Rt? RftSCR (S'QlR R^R? Rf^CR 
fR ^*fJRR ^RCRR CRR ^»tj ^RCRR StfRRj v3 f^SB-% CRH? 
R§Rg RFR fRRRftt Rt-t I 

^ CRtR «R RCR fwtftRR RR^ R3R Wt^ftR ’fRRfR fgtR 
^SfRR RCRE5R RttRR tRR& RfR^tR ^CRC^ CR, R¥R ^5l?J*fR 
^*IJ $ 'Sf’faR^R RJtRR fRRH RfR^ R^fcRR, tRRR-ft% <3 
R^f%R Rsf^R RWT Rl^blPlsa « fRRf^a | R%RRR Rt 

RRH^rR Mf%RR TSHJ ^iRRtR CRTRtR 5 ^R I R^ (Mobcule), 
RRRfJ (Atom), iR^f^RlR (Nucleus), cerf^R (Proton), Ir^R 
(Neutron), ^tRR^R (Electron), CRtRtR (Quark), fp3R 
(Gloun) « CRR^R (Photon) RR WfRfRR, ^R-RrtRfRR ^oJlfg 
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mtoln^ tofac^m W gmt totto (Command) 
mto 44»5«|M ^ft, il^S'tCT tot m*to*ET®T « iffy's I w 
Rtto mtm toR men fto tofa‘<ff&cm RtotR tjTOrtRJ 

0 ) 1 -^ loot's R*fR =Ttm m?ff toR*R ^CB^. | 

4 > t & mm « aivSl 4i vim cn totoft tot-totorfR tom to 

fm to toto ^tmc^ ^n ?nfnm tontto « towR 
mto nttomatn 4mfi> to cmtto ttoto m mtm 1 
msn cntto ^gt?f tortR mncm to *tn *ra cn tom ^»ij « 

C*IW% 'TOsn nTRRTOT to mf Us <[^s mm5| 

to®r m ^ cn wi mtto mgnrmotcn mtom ton 
nr canton m nRn ton mtm men mre^, ntn tot ^msn nrnn 
«tmtn totem toscn mto 4 m cwr sren*f mwc*, nt <ffnren 

mnto ^ant ntR% tot mto^ n^ftor m Rt 1 fnrom 

netoem m tonft fsmgto 'sgn mm men 

toe? 1 wr totot’ ^ftn enm tofto mtto « 
mfnentoto® cnem, to^^mrr cnem, to emto 

fm°nt mto'Q ^jn cnem^ 4nfR mte^ 4 n° mRtfgmm 

gto ^tnrn 4ntoen tom ntmen totfg' Rftemra tos 
sjtoK men tores 1 rn^rn torn gtomfto to to to 
it FsT% c*me?f toton »£Rt njtnm tor tom nto 
mtto ntoto « tto'r cn 4mfi> mnm% ntoR « to*tto 
mnmtn cnem^; 4mt tofc*rn (Command) mtor *^»Ig<i 
toftto 1 $m cn njtnten 4to mtn to® mnes Rt 1 ton ton 
m% tom cm to to enm scbs Rt nto cn mt 
mtotn rnnem m mcnltos gtoTmnm ^'rmn mwimm 
mne^, mm mm tomT ^ mm tomm mm 

ntmrn mt mmi ennem ntf^ Rt to esnm tommtn mi 1 
gtoaR >srj 1 rni^ 'SrTik ^ to) cm cton 

mn ^RfR ^srtn wnn ^rmM Rlmrm %m toR mm 
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B|*MJ to <B STPTPf Mel R’SRB WS, ^Ot fa-Bt 

4B# «B?BB ‘ftot^’ fto W?T BRtB Wt Bl’Mtft ^R5t BflB 
faft bb i ftoB torR C2rsmto fa®j-BiR B>nftoi7JB 
BtBRR CB$ WR®k BfaB*t (7RB 4BB totB BRBB ^ Rto 

fare wre i 4 Bb Iwh’w *rbr$ to tora to, 
toiow ^itftoRB r^b ^bib fa<#re wr$m sm rbib faB 
^to ^ttr^ i fen «\8>ifM ^jefa 'g«iHUi faifa <3 ~totfa i 
^bb £f^s farefa fa*iftre bbi RRre csfr fa^Rt 

'®lfac^|?| C^tB faSsR 'Q vsfR J 1 <p« 1 '®lc<p '5R*tTt wffatB 

RRre rtb i fai Rtfa ^'®Rc*i r^ *jR tore ^tbr^ fa*rtB ^rb 

^rtR wf rsr bb i 4 Rb rib *w-§ ssfat >rsrn7Sf^ ^srj 

CRHt RBTC5, ^ftR \5T 'allR'f'O jp#l ^®RT « 

^}’ (B R^RSaRBR « wfe-wra ^CRR RRfR to* ^®t ' 
^*lP®o *jf§R Rtto RRRBT'a WR BRSBBB BtRTR \®RRB RtR* ^®t 

crtb c=t?tt ^fa® i wrn \skm$ $^<M i to « *w<M^fa ^re r*pr, 

v3 wrRRB i rrsr 2 pm b^vsi, Rttofal ^w®t, 

RSRfast 'Q R^lUvol ^ *ftfe « fltfaR (BRR ^fa Rto ^SJRR 
'0®1ti'Tt*t-t 'sRBR to to BRB I (RRR (BRB %tR WlB CRH 
H^tRRfa RtRRB Bt I 

^ fate lew WRH HTWiTB WR7TRB RR5FRH ^fRlRTl 

WRBTtfa® B3RBTB *psp CRCR WfRRHB RtBR HRRT5H WBJ tot’ 
(Mass ,ge) i 'SRCRR WRHBBlB 4Rt HRB wtB3 i£|Rfi> farelR 
to's ~to»RB fft tot^ i wm '®t ^eri- BRBSfto 'Srj bbc*b 
B fH-^5fR’ srm i8oo B5?B ‘ 5 j7B^ ^ B^tto 
(B BfintB BBBBB BTBT^, 2|^?R® 

BtoTBl BvosiH fate'H’ (TTt teHW«l ^Wlto Sf^tBQeTl ^R^- 
b*tcb toto brb aw®! bb^ti top^H tomn’ i 
BBR^StB WRBR B^aRfRTB ^RT 211% ftto tto^eTT 

to BtBB '®MHB fto BB fa? 
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Challenge to Americans ; Find out more 

Europeans find new 
state of matter 

Geneva (AFP) 

European physicists announced Thursday they had 
detected a new state of matter by smashing atomic 
particles together in a laboratory reenactment of the “Big 
Bang” that created the universe. Scientists at the European 
Laboratory for Particles Physics (CERN) said. 

By colliding lead ions together, they briefly created 
temperatures over 100,000 times as hot as the center of the 
sun and energy densities 20 times that of ordinary nuclear 
matter. In these extraordinary conditions, they found that 
the tiniest particles of matter, called quarks and gluons, 
whizzed around freely for a fraction. The particles then 
stuck together, fromning the building blocks of atoms, 
they believe. 

The work, CERN said, confirms for the first time with 
happened in the microseconds after the Big Bang- the 
massive explosion, about 12-15 billion years ago, that is 
belived to have been the origin of our universe. 

Previous experiments had only confirmed what happned 
about three minutes after the Big Bang. 

This was when atomic nuclei were created by the fusing 
of subatomic particles as the vast explosion cooled as it 
expanded outwards, rather as steam condenses into water 
droplets, “The collected data from the experiments gives 
compelling evidence that a new state of matter has been 
created,” CERN said in a statement. 
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'©tfo 


(3rr^n<i ^m=Tf) 
wr w^rRg 

V CTs 


^gfgf ^ (ggtgg) jgt gggof cth 

<T>fatfc l” (88 g Ob*) 

“*nfr 'W ■srs^t « <3^1% (^tf^ 5 f) ^ot?j<i 

*W*8f (R^R f%ft " 5 Rsfa ^1% R# Rt^ I Rf^O Off^T%RR 
TO^; i wn R%t^ Sft^tCSRT *jpafa i” 

(Ob- g 

“ ■sn^ ^sr w.*m viii<M-ivi^ o <}fR% (^ifat-a) 

tW ^Rn?,^ Rt^R WfiR Rt l” (So g ( 2 S) 

“ oKRT f% to r**r Rt R»«iw orppi^ onf^o rr 

r^rt^?” (** g ii&) 

u RR, RRi# f?TOR RR jjRX ^WR RR 

CRRR R*fRRt gfRR ^1% R^RltfeR 1 ^sg»R rH R>fat<R 
RRR^fRflfRgRt^on^fcRRRf^fR^R rK^aMH l” 

§ ^o) 

“ wf^r^R (wrMre) vSv&if>io 'Q (rrst 

R^tlRRf)” (*8 g 0(2-) 

“ ^TfRRt TMR Rt' CR, ^RMW^) 0 »ffRft 

fRf*TRT f|R O^j2j|o^lc<l? ^vag^R (gf^s 

fiwf<im RtRira) &orir> *fgRs r#rt f^rm r (^ g oo) 
TOg apfyn fRfR ^Rn*fR^ o ftreifor) Rft 

4 >fiiiic^ i ^«if% viBfeait^H ^rrtr q ^krr r fe g ^) 


www.amarboi.org 




SftM? '3»f?S5[TCJrn 




‘wit cwivbvs r 

(io g G) 

^sutw r 

(i8 g vOvO) 

“ c®mm ^tgti, r (iGg tro) 

“ ^wt wv r oo § 

“ WTOf « *lfs|% mtto<n >H4(.oNo *nror-$. 


Rtr o-tit ^e<h r (8^ g 8&' 


“ $*ra ^rtMt (^tf^f 7 


“ (x^fRc^) Tit^t f%i 

w R»^m» wi^t ^#m l” (8 g i^) 

“ wrat ^srmwR « *if«ift 


■n 

'fon^t) wit i” 


Oh g 88) 

“ ori^m^t 's <3$% (>4>ito<o ^»u «rsh 

^C?H f (^ 8 ^G") 

“ tfst ^RS ^jft <l#?m^ ^ SfWP TO 

-v5|^xo |" (fc g ioi) 

>I W IC<P < lR'aa|'a, Wf? foPlt SM^Hl, 


»lf<l(.«R 'shRo l” Ob g SO) 

“ £n^5 ^o<fl*r 2f^»m *m <i%n^ ^ %t c^mt 
f%^) oMftvo ttrc r ('b g 'b^) 

“»iidiwo (<pmo wv ^rfft sm «r# i fro 

-str «i^t <rff^ it t^t t^r ,?r ^ i” (*& g so) 

*U ( < #rf c fe’f) ColRTf^’tW 'smR'o <1>f<Wl<1 


w, 'sw on^ \sRr stwi^ rw t^i * 


x comt ^n^’ 'Q wRm t^R 


wr f r« g i^) 


Eiam 


^<1 


ggso 
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“ fro cs©mt rkr RtcR qsrr-R&ihr >m<flCT rrj-^rrt wv * 
r*mc¥) 5dfe<i sirir rh© r#cr r (b-8 g ^) 

^#m^t q »[fgi%s (^rf^Tt^t) cRrr yffim ^ 


RrfR ggrgggr#^ gf^m i” (8£ g os) 

‘varR-f^fH’ >i^iR«ir ^r^ srf^RtRR ^irr ^©t’^RtRfR’ *w 
CRtR WfRttRR ^TN^s ilH<'StlFs< 'SfRJ CSft^fi rrcrr 

>^%r^ I ^©R lilt ^5RRJ R**fR^RJ Rivsiw* ^RRR ^jRRt *mR 

^cr rt^rir rw v3 ^ rir^cr Irrir 

^7^© S|f%lT> t^RT^t vSRR-RvmImr RRC*tR ^Rj, R^fR 'S 

~m*F5\ 4R?, 4RRfRR fk?ra 4RRfRR Rwalfbvs'olM 

Rfi>CR R|aj 4R# RttRJ 4RR Ruil^ ^iMWd 

rrrim t<r$m rrtt cr, 4R 5 4R# "srmrn Rt ?m r^ 
R\Rtr fRRCRR RRfcRTERtR rr«tcr wu rrrriur RlRt 
CRtR'S ^ffitR CRU© WH 8f RRR RR RT I ^TRt^ 

^T^RtRtR ^t%sj srcrr ^pr% ■sri^n-t «R^ ^cr rri i 

fR£*tR RCR fa«i|fR<l» «R?tRS7Rt ^CR RtRRRtft RT^QTRT 
SafCRR RRtTRt^© Rf^f CR, RtRRRTR R© RCR ^P© R^O 


RT R£R RtRt RtR Rt I 

WtRtCRR RR^RtR RiR^rR R^lRc^R RR^ fRfR ^ft fRRRR *PR 

rsri 4ta Rrir ^ ^rt^m 4R^ 

RtCR W7R5 fRRCRR WR*|< RtRJR £TRfR ^R RCR HF© VIC'S I RtR 

Rtta Rcrc^i rcr ^r trr ^r 4R# rtrj rcrr *tRT% 

RvSsttR? villR^v© RCRIR 'S^TCRT 4R 4R# RfCRR | o|R(.<r| 
fR¥ v®r-t I ‘ WR-^RTR’ 4 RS-i 4R>R RtRJCR 'aRCR *fR| 
RS.f’R^tRtCR CR RR tRSalfRR’ RRj £|Rf*f 4>C<JC^, RvSaM ^CRR '“f^s 
R^CR ‘ilRR f% CRtR CRtR CR’C^ ^l'Srl<l R^CR'Q '©t filRtR <PC^ 'QRCR 
^R^tRCR R^R ^jfR | RtRRSrt^R R^[CR RrrR 47RRTCR CRRT- 
CVRMM RrHSiRR i ^RRRR 'RRR ^JCRR ^IRJtRR R^R ^CR 
WIRCR'S RTTR1RR <pfCv© rR ^?J Rf | CRSfR R^fRc^ RSRRIR 
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^fel'8>l CR WlR^ ^5 of^*fJ Ri^R’J 

RsptRRR figjiiH (7t R^Rt £fRR RfRCRf“F® ^CRC^ ‘f^P^’ I 

rpr cr ^®rt ri^er «fRW rpr r|rr rrtstcr cgkPR fgre Iwprr 
rrr croton «rm Rffisk rt®tIr (^oo) w i R^IU wpw rrir 
rv» rr k? 

^T-^fH’ RtRRSflkR wri sf^s rcr* ^rrirt k*i*MCR*ftR’ 
<[r i sp^jr# ^rrcr ^rpr ^3j’ kcRCR %rm ^crc^ i 
ksik'® R < fapR ^rpr RkwiR rrr i ‘^h* ksik® 
R<fct r^mm ^reftf rcr r^-r^s ’*tc®« vst rrt$ RRtt rsr ^®t 

Rt i trersp*P fR% fRRtR r?#F5 ^p^r R?*m r^-rr* 

^tkcR crc^ i 4 rjirpr wirt^ vof^Ht fRc^a rw Pprcsr cr, 
kk rt^ crrir wri Rfg w ^f«rfk RtwRt ^to’I w 
w Rra,4R e s rsp? R^pgR RrfRacRt r#[ %tpr rrh RtR, 
^rcr ‘wir^r’ R^Rt 1®Nffo rircrr RifR crr w rpr i 
worn's Rfg rpr ^thi ^r, w[rrrv 3 RnfRR^t ^ rtrcrr RtfR 
fRRFs-fRRc^ kscRR ^cr rpr rre ‘wtRkk Rtk ^rr^ crr ^cr 

RT I fRSRG'RW. fS'i? 'oCRTR wlfa^'al ’fg RfRR'SipR R’R'k R\R>RfR 
3.G<1 Rt I CRSRRt (TlkRTR R5P&PRR R“1M'®I PCR '^-' ! }C& RtRR 
R^fifgTR 'SfRJ Sf^R RCRp I 

oftRpgR wrir ^TRJtRk rrr R^fk^ ^1% kgw aR^*ff kkg 
fgR* RiJC^R RCRT ilR# ^RRTsR « kkk'ff fgR* I ^TlRt^, ^’WtRt’ 
CR W vi^l'tolMR WTRlR, ^afR RRRRTRI ^RRfRR ^tRJ RRJtRk RtRR 
Wt%R SaPRR RP®tJ ^T?fw RRrtk RtfRg ^CR | RRlkC'SfR ^kR ^RR 
mRt, ^1%R WPRt, ^1%R RRfRR^R 4R5 ^ Rf^R WPRlR 

f%g ^ RfRRkcR kf%g fifRRR RRT«f ^1%R afkjRTf ^R° R^lfRWfR 
RtfRRS R%HRt a tRR^R RPRfR ^fRRR RPTCRR (7k 

'Rk^iRT « ^r ^:rjr osftrrm ta ^fktR ^Rimk i «rm 

!>8oo R'SRR ^ ^RRtR i5R# 1 fgRPRR IR ^pfTJ ^Rjk fifRR 
'R'WCS? RtRRWf%CR5, (7k \oRjk SlRtR R^ ^s Rfo 
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0<?8 VQ 

rrc® Rva§i^l rricsr sicrrr *rc®c5 stir crs rrfr (*<k>o) w 

4R?. IWtCRR SftRRR i>WC^ RWfbb ^RR®R Rfe® wn# <3 
£t^R | Rv55|[R fRSRR ffiR RtRRCntft ®fCRR £f^5 ^-’RWf VQ 
R^RaR R~*R 4RRT3 ‘3RR’ ^5v§ 8 H|i>|®Jj R*fR «TfC®R WRJ ^ 
4?# R*R4> RCRTt tow RwSl'o ^C® RtCR I 1 *t® R^UM fRTR 
^fNtfl RrrIB WRR ^RT ^tRJtCRR 'QR^C® *lRai f<RrfCRR 
RttfR^R RRfCRRRR 4RR « 4f*tCR (Rtf® Rt I 
^RCR ^[® «?F CRtR C*tR *IW CR RRRt^tt 

WtRttRRCR RRfCRRRR 8R5 afcpR ®Tt^TR WRm, ^tPRt ®f 
’Wfaaf-W *R RRljCR RRCRf l 

SfSRftWR ^flRt®lKRtC® RttwR ®fRTRrt WRRW 

^<lft® «R CfcR 4t RCR CR %fR R^tfRC’St tj*tJ-Rl*|*IJ CRR fR|t 
RtfR-®TRHfR ^CR Rt fRRt stCRt^rCR RMHR I fiWRflR, 
^IM1#| Rt R^o CRR (i£)t RR) ^fRRt fRf RRCR8 RRC® 
RtCR fR¥ 'SRtfRPSR StfRSttRR 4RRt3 ^rf^R’ 4RRfc> RRR<3 RRt® 
RttRR Rt I CRRRt fefR R3H, RfRR 8 R^S *ff^- 1 3R®t i£)R?, 
R^SRtRR RlfRRlft CR RR RTR 'SRsfR fR^ ^ RRt CRTCSt 
C*ft®% RR I RRR CRR fR$ tCES RCR ‘^'8* RRC®t ®T R£R RR 

®RR Wfl fafR CRR fcgft RRtRR? RR“ff3RR « RC4&> RfRU 

‘R^R’ >SRT to*tjfRflR CRR fRf sjffc RRT CRtC^t RRfRt Rf*R® RR 
Rt | ®tt f^fR 4t Wf®tR CRrR RRt RRt CRCR R# RfRR i 
RTTRR RRt ^C6^ R3R gtt 4RR1R Rin^’ ^R tRSp* t^trJRtft 
i£|RlT> ^RfRR?Rt RRRt RCR ®R ®rt8®R 4R# RRS, vBtTiJW* RRR 
RRR RCRR i£|^ R^tfR5f ^Hr %f%2|^R ^tRR RCRC^R ^R° ®R 
8RR RRlRlRR CRtRCR RfRR*f ^RR® R^R^RCR Rtf^fCR <®RM 
T|*fJ-v5f^»U i£i^ RStitCRt T#5 RlRCRC^R I ^tfort^t R^RRR fRSt 
CRCR CRCR8 RfR ^RfRCR ^RtC® Rt RR, ®RCR ®tCRR 
^RtfRRl^RR WRRCRR ^SRJ ®R| oR 1 ^ RC^R '*ft1%R CRTRT RCRt 
fRCRf^® ^CR I 
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^mt^ ^atteRtR rrr vgs* rt-jr RRc*f& ^ft fe>it<i 

V |R1&'® Kerf'S '§ e 'M|i[RR*'ate f^f lijR^ 4R t'ovaR 

^*fj-^j*fj w$-z$ ifi> rrtrr rjr^trrt ^rs, rrb sirrr w 

RR^ R^tfR’tffaR* R^teitB R^tRT «|>|V|H 'i»M*l il Rfi*te 
(Motion) CRte stet'SRR'a «Wb tost IDR»t?i RMf 
4R* Rsf$R RR^s? i RRRtRRnft wfit RMR1R W RT^t 

^fwf?5 RFJR^ f^rri^ ^5R^5 RR I RtRt R51RT fte^ 

^tRH Rte Rtet ^ fR^RWR R>terfi>R t;*teR ^tfw « rrT Wr 
*R*afte R3ttR ^ £RflR ^BfiB WlJ^ «lRt ^teR 4RSRB «F§R 
RRitR ^SaftRR Wtto C*te C*Fa I 

^jltR crri rirrr^ ^sRrm 1% ^teR cbn '<mto r*cr 

Rf? R^£R RtRRB ^alRt f% Pit® *TIR Rt CRRR 

R>«IW, CRRR ferfRR tet<F ^ ^iR^fiiW RtR RRRC^f? 
3RR ^1% R»«IW Wl^£fRR*i =TR» RRTCRt? itfpf^a fteROTRtR IjR- 
T&R fRESSRtR 'RERR 5 'S<R^ WRR R^CR CRfRER 'aiBOol 
4R°v ’TERfWte «|RW C*te C*Fa ^ft<tet ^TBR’ RRB f^R 'QRR 

^towRR l 

4RRR RRt W^, ^ER^RtER CRtfRR* R*Rt ^EB^-4^ R^lftcte 
CRR5RR3R, RRB «ft>tR Rga 4R^ RRR R^rfRRfft «lRbMHl « 
fRW e t 7 R RRB t%f§ WlBt^ ^at^rBR ‘■JR* CRER* 4R° fRER^ 
'at R?R^v5 ^ | RBRR *^T CR* RtR fRER R^tto ^R# il^l^J 
RfRsftete RSRt'Q WRt RRt RtR Rt Rt «Rt RtR Rt I (RRRt 
R^tfREte i«R-t ^EE^ ^R’, WtRtR ^[BRR 'RfERB ^O’ RRffa^ 
RtER RtER ^at ^CR RR ^R^ RRtfR^ ‘^RBt’ W ^R WH 
RSR 5# CRttRR RRtRR RTR pW RR RtB^ >5T^3I WBR 
'ot^ 5 fMT RR5t vi^lRc^R RRftR R%tRRf 'G RR^ c t'3 t£lt ^TRBR 
’ff^R’ RtRJCRt R^ R^ «Tt^ l 4R 5 R5RTR RR^Rt^R CR CRRR 
CRW CR CRRR RTTRTCRt R#R CRCR 5 Rite R^SfR 'SJ7B CR 
*^’ (WHBt) RfeR RtRC^, 'af RB R^Rt Rte I ^%R RRtB 
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'G^ra 


rrt Rrn ^cr \S^iPivs R^tfRsr i rr crtr rR^ cRt, 

rrr ^pt rrr wr^tr ^ ^r ii^Rvoj r^r RfRro TOt i 
rirt wfR^ voRt RfR rkrr 3tRRtt*t vS^viiiUxs ^smcsTm’ rw 
wrrw wir rr ^R^RtfR cwer toi cr 4t ‘wtmr’ 

^r $rr cRtRm? ‘wimr’ RtwrcRt rrr ^tor rirr 1r? 

RTOIR RfTOR RRR gRR r^r g# WCR’Rt CR^tt CRR? RR£f 
R^tfRSt wtcTORfw (Radiant Energy) fro RfR<ff CRR? 4R° 
RRSt RRR RTtRtCR WfCRtR SflRtRJ TO CR*tt fR RRTO? 

RTTO RtRt TO RRfCR WTO R’iR TO (R, RRRtR TjRTCRtRT 'S 
^Rj f^RRT (R Rt ^^CR i]R RRR ^ ‘•JR’ Ri WtCRtR 

Rfe<KR 4Rt ^RtRtR fecRR 'TOCRtRRtCR v£|R5t 3JM i»l(.‘t f^R I 
RTOt’ W05T WRJ CRtR RfWR gRR;R 4RR 4RtRtR TO ftjfR £®ft 
R^R RR I WRfWl ‘RRTO Rf%TO’ 4Rt RtCR fRfRR ^Tt^ 
‘RtRRfw’, Rt RRRsfos ^ R^jfTO #RR ~RWtR ^Dr RCRtW% 
"*05 ^JRCR R’RSJ RCR TO?, WRR'TOTf RftCRtfRR RRR RTO? 
‘WtCRtR’ CRtR iRW Rt I TORR« RRt TO^-RRR RRtR TO 
RtRtRTR « RvR’RR RRifR RTOt’ W WRt-t RRt RfR Rt I 4t 
WT^R R^ R^ RtRCRt Wt^. TOttRt ‘WtCRtR RfwCR’ ^R^ fTOlR 
RRifTO 45W fTOFtR^R WR^m TO RRW TO ^i-lRwMCRR 1 
(Big Bang) RNJR RJdRcTO rrr RRtR rto RftRtRiCR 
RRfetR C#TO ‘WTM’ CTO RCR ^RR RR CRR I ^ R^R 
R^R R5j?TW RSRRRt RtCRR TO TO RRfCR TO TO TOtR R^R 
wrfRRfR R&KR ^"fl-W^fJ ^lt R^ffTOR RRRtR RiR TO RCTO I 
‘RRTfTOfRR’ RRRaf ^fR^t %T WfCRfR Rf^f ^RRtfRtfR 4R 
^rR RlRRR I CRTO CRtR RRtR WWfR %T Rt I ^ RTCRtR 
CRW%RRt ' 3 SfRRRf RfRf€!R 4RR ^R RRfej %f RRR CRtR 
TOfR RSt WfRTtR ^TtR RR TO RRCR W % Rt I CRRTtR 
TORtR ^1% ^3RtR ^RtR RRtR R^ft %t TOtSR I CTO| Wt^ 
RfRMl RRfij fRfRt teRTCR RRTOtR C’NRtR ftfTO #RRRR 
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ftsft <1><K<H 4RI CT^ Rtot*i RtRt^R WftRt-^tRKRR 
RTR^T ^WfR*|j#tR, ^s ^RRMRR RRTR3FCR 

R^to R*to 4RR 4R* Rto 4?Rt^R, CRRftR ‘WftRt’ *TCRR5 R#t 

r^r c«r ?rr RtstRR ^a rt crcr 1w rt^rtr ^wm’ 
(RRMftR RTR^t) ^ft ^CRt^ I ‘mRt-^fWR’ ^1 %U§ 

R^^RitR 4R5Rt4 I '5RJ RJftRt 4£\a ^0 (Rt I 

^mm rtr *tc*i cr wh ^jUr sfism **nsft ^m\' 
vitot^, ' Qus'Q ‘Rnwft^’ #ih RtRt 4R?, wrw rrir ^ 
rh^r cr^r rfjRj totoR ^rrkr ‘RrtiftR’ rrrts-3; rrtr 
Rm i 

#RRRR WRva ‘m^t-w^RtR’ ?rftR R5t^ Rto 

vm*\ I’ RR^RR^R ^1% RTRC^ ^ Rt R^u, Rt 
R^lfawMR RRRat RRtR ^ Rt^T^ « CT^ ^R^f 

CRtR^ RlR'S RR# ^Fo^ij RRR ‘H^RiR’ RT» RRtR 

RtRRMf Rtto, R£R RRR3IR C^sR ‘mRt’-^ 

#RRRR C*ftf£R to fRf^ RfR^ RtRTRt$ ^ER 

‘RfWtR’ WRI to RtER I RRfR>tE*t fwfWRtR RE'S Cm$fo 
fa^RtRR RRtR RER aft, %RSft, aftf<J 'Q S£RER1> ^HST CRRR 
4RR R^ CR| RlR RTRER ‘oJWtR’ ^R Wf*TT R^Rt CRER RtER I 
^tRRS R^P^ERt ‘Highest Energetic Photon’ Rtot R^Ri 
‘t^sf&R^t’ (Radiation) to wTRR ^R wtE^ 4R ^RtR^ 
RfRERR R>ER I Rf^t 'S ^R-SlisR 'SfRUsR WRJ ^S= RfRERR 
RRERlt RRTtRRR RR I 4 R^RE^ ‘WtRft’ WfRfRMtR RfR RER 
^RRhJRRJ R5R ^ato R® ‘R’SRj’ <KRE*«t l 
#RRRR 'SiRE'aR RfRffRR R^RItER fRERf%a R^I (^R) ‘WfRft’ 
^NlRtR ^R’ ^IR-t 4R# RRtofRR RH, Rt %fR ^ttR 
R^SRR 'S Rto^-^R^TR RSR ^tR ^ CRW rj^r ftot% 
RtlRR fiTCRl'SrW totto CRt^R I ^rtRft ^|R %’ CRtR* CR^ttR. 
CR RR^5C\s RRfRtZRR ^IttRtR 5 Rfto^’ sm CRR^T 
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RtorctoR (Big Bang) Rto rrr ' alo® ^ Riftoto cto 

^sIRRMlR %*tto ^ ^r* Rto fifeg W3 torto Rto 

Rto’StR 5 «vs»IM RiR RtR «»'MWiH, (RRR RtoR *tFF (RRR 
fRR^ R^R RR I 4R*RtR ^ffrRR’ tot R^R, toRf R^RR 
GRRttol TO SfRRR ^Wl RRRRR to RRt to RRflTO | RRR CR 
R?5R ^iJvsR tofRRft R«fR-t ^5 RTCR Rf I R^ffR^^R RtRU^R^ 
« *frTONl 4R*^R toto ^RR RRRSR ‘tof^’ RRR Rf RR, 'SRR 
vST-t RRRR, (R# QVS % RfRUs RKR Rt I 
G*RRR R^RRRfft ‘RTfiRTfR* *lf^’ to ‘RR’ Cto ^rs R^CtoRR 
RtRTCR *ftoRto(R RRRR^R vsTRRt3lR tR^ft 4R 5 ^R 5 RRR 
to i£)R 5 toIR Rg ^ 1 % ^CR 4 $ R^tfRFSR RiR ®TO RRR to 
ftofTO fRRRRW ^tRjRRR R?j%$tRRJR 2fRR*t RSRF5 to ‘Wf^ 

^fWf to Vji>|v 5 e|w<l CRtR to RlftotR fRC*'# tottRR RR 
(^Rt ^R’, CRfRRf RRTCRR, RRR fto# RR^ 

Wf^TT ^R’, Rfto RTORR GRR RlTCRf’R GffRfRJ RlR I R CRR 4R# 
(to ^toR (toR 4R# RTRto ^CR'tof RfR£ RRR RfRIR TO I 
WtWRR Rtto (RRR RfRRto RR Rt tRRlR RRSR-RRtR 

RIRR TORRTR R^ftoR ^|R RITRRR RRTO to 

SfftoRt Rt%t TOM ^TO-R^to SfRlR RRTO RR^R to I 
RfT^ ^to %R ^R’ (RTTM) Cto RRR TOff^St RRR^fR fRRlR 
to CTOR TO 1%^ RTT^, '®tR RR RTfRR^'Q RRRtR fto-t | 
to to R^IR G RtoTOtR WtRRCR RRR R^tf^RRS Rfto^R 
RRR Rffi^R I RR# R^to RTt (to 5 Rt to 

to fRRf% *|1%R CRf#t Rlto RR I RRt to RR-R to I 

CR ‘^rto tortRt’ RtowtRR RR<rft RR(R ‘RRRTfR Rfe’ 
(^R)-RR votRRtRtR to Rto RR 5 RR 5 Rto 4R5 i£W RRCRR 
tof§J G 'SRTSR Rto 'RRv.Rl R^ RRtRR^otCR ^ RWCfetH, 
fRRRfS toto RRtt®tR CRTOR ^SfRJ tolR 4R5Rf3J ‘st^R’ 
^R 5 ^ R5 tot tR w? to^s toR 
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ct, ‘^rtfrt^’ TO ?k ^tor tot k^t’ gfct tow few k 
kTOH, k® C^lfi* TO («fW iff *?® c?nk to) *JW 
to a TOro? <ik«>SMi 4kc? k to *i<uiuk»i ^oiw 
TOflfk® TO TOTR TOfTOi^t »£lt TO[^i^ frm WfTO toft 
TO TO? ^TO?, ^T^k’ TO 4TOR TO? k^T’ TOTt kk*??M 

wto ^k Iwi to?, fromk ^twro 4?^k? toto? msm 

C*fft^ CTO I 

^^kfk kros#? toto (ksfro to*it wtto to^ to 

k-k TOk, 4TO 4TO® TOT OT, TOTT^ TOlM-t ‘fTOk 

vs Iwh’ top to? to from to?? kTO <*k TOtof? to? 
k?c*w ^ij ?Dk ns ns^’ to? kfro ®iw k*$w ^c? toc^t, 
<$c? krosrtk ^n wrrot k, k?k ^tron sro ‘afr to?. to 
kro?? wtkro?? to^u fro \st toto TOf^s to kto? i 

?T®S TOrk 4TO5I TOTO?’ TOfk TO? i Wkk kk Wl 
TOk* a w to ^ftwt 4?^ f®kt TOkro akfrok? i 
TOSf TOfk* TO TO?^? i 4?TO? #3 TOTO TOf TOlfTOTP 
fro TO^ l TO k CTO sfkk ?tf? TO TO ^ ???, £fkk TOl^ 
^?-kt?fTO ?k?>t (Sub-Atomic Particles) ?w ^l^<p|k 
tow atro krok? ??ro?m a kfro ?kto kk toto i 

¥H TOa c?t TO?, k?®a kc? k i 

TOk x k fJ -' 5 k*fj to? f?f? ^Hwt, tomwi, ??TOTOTOlft 
^kronWlft a k?raTOtft 4?TO ?fe k^t’ kTO kk ks? 
c?c? kro?9#w5 kfk fro TOk>® to? to c? ??ik a totti 

kk k?!?? toc^?, to cro ?jkaR to k i kkt to ?k? 
sfkk kk? to toj ^ttto to krokro to to to 

kTOks^t? ?*gc? TOtfk® k? i 

wi^k totito ^k^Tfro krok ctoto ?kcro spfs *skt 

CTOTOt TOkkt TO?® TO, ?kt?t wr^k^ frofTTO ^w*tj, 
tot trot ?rokk® TOro k|t to?® to? ?? k i 
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#trcrr bi^fb^j 'Q c^m-fRRtR fRaft wr 
rs i R^tfR^ ^jfN crw wrar^R f% ^w'tj cr 

RTtRTtR CRR 1 ®TW? (R0R RTRT RItRt (Rt l «S *ft«, RT'S « *ff¥ R*R- 
CRR 'sfCRR R>R^tR I 

C*fR R%RR Rf%R^ WRtW CR, RTRR RR0S0R5 ^SfR 

'S f^STCRR* RfRTCR R^ffRF^R R^rfRTSlR \=1vs^, RR*R s^TR 
RgR ^ft, WfCR[R> *ff%«T R^RT, of1-' s mf'J ^fCRR^ ’fg ^*0 
^05 'Q ^tCRR ^RR R^RuR’ iwf ^vojlPf fRRRR3; WR'S R^ 
C’ff‘ B t c T fRRR ■'oMf^vs R5R1R RR'S WR'S WR'Q o|R^0 W^*0 CRtRR 
fRRR R^Sal^t WtRt^R fRRR> RCRC^ RTR f%f f%f 4R5RT3 RMtf^ 

RFgRRtRR R»|\5 m>-<Mv3w> f^fR ^Rf^o R^CRC^R, RR>R Rft-RigR'G 

CRt RRR ^ CRTRR ^*0 fRRR WRf^a RR I ^sRK Rt^R RT 
W[fRR0R R0RC^ f^¥ C*tR R>RT RR I 4R RR'Q R^ R^ Wj*0 « 

CWf fRRCR R^tfRt’SfR *«r|fn^’ 3jft R0R CRCRT^R I 'sR 

^0^’ fRC'STR ta ^japrtft R^f Rt^RCRS WfRRRtR RfRR^Rl 
RTRC^H, MfR-RvSslWR ojRRf^R RTCR RRR vsM Wf^f^R t^tR 
^s^fR %f% R^ftvo RT RfRWR RtRSTf^ C*fT^a R^R R£R I 4^T 
Wfff^R vSRTRT, WfR f^R ^IR 'QRfRf CRRIR 5 R^CRR Rf fRRTR RtRR 
RRRST WTR'S ofCRR> ^*0 CRtRR fRRR Cbtf RtRRf R^R RTRf^a 
RtRCR f$R*-t, WT fR*¥ ^tWfRtR R0R|R#R R^ CRTRR 'Q 

^*0 fRRR^ R0JR CRRRfRR 'SiTRfR ^CRTR RTCR RT I 
RRR R^TfRW^t £0f« C’ftRR-RfRRT, RRrfR-RRfRt, ^f^- 
Rf^Mf ^R^RBT '^TRlRtR-t ^rRT, fRfR R^mTR 'S 

R^ff^-^UvslR RT^f \*ffR fRW^ ^R’ (mRT) CRTR 5 R^Tf^f ^ft 
R0RC^R i3R° 4R 'il'Oj'SJW ^R’-^IR ^-f%^ RRTCR f^-f^g RSR 
^TlfR^fR R^TOR^R I WfRTR ^R’-^R R^RTRTR RRR R^#^ 
'OTRRTR CRT^t v^fR^R 'RTRRR R0RT^R I vslRRR C«0R^ 8^ 
CRffRRS 1 0f^ ^Rf% RtoT^R ^Rs, RRCbCR g^s Rf% R^ ^ 
^R’ fRCRt CRRRR RRTR5R Rios'S ff^sR RRT^I 'STR Rfe W0gR 
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TOTR 'Q RRTOI R>R0?R I CR RRTO TOtofR CRfTO tsIRTOT (TO 5 , 
fRS?RT CR (TO fRR 5 CTOt TOfR^ « 4R Wo]^ 

CRlfa<J> $TOTOR to 5 RRR TO TO 5 , TOT fe^RiCR 

RR’ (TOCRt) <R ^ ^JCR Rfel ^fwR CRTO RtTO RtCR I 

cr ^ to c=nOTt) to ^ TOtotR 

TOR fro vs fTORCR 5 RSTtot RtR TOR RttosttR S&lfTO 
TOOCSsR, TOT TOR 'QT-RtR, TOTO « TOW 4RRTR TO TOt 
^3Rf Rtf% | «£|$ TOtTOSRTO TOfR 1 ^ TOT#R 

TORR 'QRR TOCRt’ TORl^R CTO# RTORt I 
4RR 'allWlfb'o ftoto 5 Wtffc TORR 'SRR TOCRt’ TO#R 
fRRttfRR 5 RTOTCR 5 TORN RTTOTTRR R«a|WH RCR to RTR I (to 
4 RJtTOR toR fR 5 WtCR TO° RtofR fifftoRR fR 5 RRU® TO I 

R'SaM § 

TO CRCR 5 TO ^RTO R<s,TO 'JCR'Q 4$ TOtoR CRtfRR 5 
fTOTSCRR CRTO =1<I>|WI TO ^TOf^ TO^3 TOR TOt<f 
RRRSfto %r Rt, £T^TO ^«TOTO TO RTOT#® RlTORJ 
TO RTOfR f^TORR RRc<1cR CR^ fRRR'QCRR TO°RJ ‘TOJ 'S TO^’ 
RTtfRTO TO RtRICR ^sTORI^ RtRRWtfc R^ 

TOO® TOR TORC^ I <JCR tofct RTtfTOR Rto^ Rt W3RR 
TORS? W[%RR TO<*t TOU®R- TO i8oo RRRR ^ TO»M 
^RTO’ TOR TOTO RTOtTO® TO, 'S TOT TOT-to 

TOcrr to TOrtrot crTO® tor to ° (M torc^ 

TORR to© ‘fRTO’ TOfro RTOt^TO RWTO fR% TOfc|[R 
RTR TORtRt ‘RfR 4^’ %RCR^ (TOR tofro ^0® TOR I TO 
CbCR ^ TO CTO CWi ‘fRTOCR 5 ’ CTO CRRT CTO TOR Rt I 
(Rrf^ St^RRlTOt RR-^ I 

fR*¥ TOT RS«TOT CR, iRTO i^RTOfi RTOCRR fTOR ^RlfTO^© 
TO £tf^ tR^tto ^RRfSR’ TOttR TORC^ ‘TOR-^RTO’ ^ 
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^iM, 

ton srto nn n<^ 4nnnKn ton, to#to, ^rRffto, 
to£to<i>, ^«ijwiw to^f tftMtto « tofi& (Prsatto 
erarmnra wto ^ ^nm sr^s to i ntn ipint ‘^^h’ 
tot i toiw<i «n ito torcnn tototora. 1 %#t nw»T, 
toto wh to# nntretn ^ptfm, ^nn « 

ntnto nsfato tol^m* vs^ to wt*m wm nm nntrer 
*rw-tov R«to ^xp’fp® tofe«i i #¥ ntorcn '2#to'® 
njm ton 4<j° tofi> tonn spf® ^»j ^rto to# 
^fs)tcsj5i to*ra « tom totm nnntcf «rtn arftont toto 
wftofvs ^r n^n ton$M nntto tor-^srn^’ totto 

^ wrc^rrre (New Light) smtto ^ra tom# 
S'Slfto n>C3 ^ ks . I mfn ^t ^1*0 v ^M < iC c ll < PC«H ^TTOr? to^TR 
W|%R V3 totflWT'G ^®«M> ^RT toF® nM ^JM- frs*1C*tt* 
to 5 ^’ ton 'Q $B5 totRRT ■'flaH*^ 4m ^PRJ af^ Spjtof® 
4R*. SaRTO ^5f3 toftn ctoftnf ^5t nt? SMJlfi'o 

“totto Tswjif totoa cto ntn nt i cntsmr cst ^rcnm *icra 
mm i ^tot ^°s mmt-mpTt ^ nt mttotn to totnnn 
‘$<^h’ ^rnt toft 4m rnimn i wra to mtntnt toto 
cn toton 4rnnra torn « srfmmmm tomr^ ntni*T wpnto’ 
fnms 4n?, toto’ *eto > i'oj'oi tomttto 

srRWto into wpm <i>w^, mhr^ toibb torcn mm nm 

fipTH *TF5 mm 4*m to nttmj ^vailtHO £ ‘^'Oj'ottv nC*- 
srrc't tot mm 4m « 4mm m? tomto nto mm mmr® mrn-t 
mnmsrfto 'Srt mfammn to « «t*tpi% ^ i 
^rprtRf? wstpt ^fifjM. totof? wrfp ttof^ 

(Origin of the Universe) c^fw W ‘toto^o 

to’ (Turning Point) ^Tf ‘Big Bang’-^ WSfR 

wtffto «Pi7 ^rt ^to totto 

««tRr to® wto ^ wvbtci^ i 
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'suftr «*i? 

^rr tr ^tortR* rhpr ^n?m rrtc^ \at wir's rh^torr 
‘ fwrw?’ «i^h%i risr to «R5K*t « 

<orx TOfafR R^ifRc^R tor gtm <»«ihI'S)'o ^rosm 

TOSaflRR <2f& '£R < fTOER 5 WlR'Q >iej^\8'o|« ^ifR® TO IpRR I 

ifcO'S ^TR^T CRRfTOtR twr^t ‘R’ cTOfcf R*®R* TOF#5TtR 
CRfRn® ‘Big Bang’ sm^ ifcM ^m^T RtR*R fwrft ‘fsfg’ 
>a|MCHl CRRfSRTR’ 'Q *frg RRfg' ^RRR’ CRR cBPlWH CRTOTI%® 
MUIR'S TO^lR ^®fiRR £ftTO% RMWrR *5RT ftsft ‘I'K^IG®’ 
(Antena) TOW ‘Big Bang' TOfTOFIRFfR *mTO$ RSR 
^ CTO* RtTO ^aT*k TO^t o (k). CR*R#R (Back Ground 
Radiation 3k.) TORt^tR CR CR*R fro rtocr 2RRf® TO 
fRTOI^ £R IH R*CTO TOf^ff&R ^ffc fRRRR* ‘Big Bang’ 3^tR 
^jCRt^jfR TO TOtf I wr TORg$R 3jlH'0^ TOfflR TORJ TOR 
e^TR^TO sTOMfifN s(TO TO CTO (£R?. ‘Big Bang’ 3^TR 
TO t%f%R ^RR «Tt® "<MC«1l I 

3RR fro ‘Big Bang Point’ CR*^ TOfTOR 4TORTCR 
'TO (Beginning) %TO to CRTTt to^ RvRTOR TR*¥ ^*-to 
« fro5 RlwstR RTOR TO ‘Big Bang’ R^w^ TOfRTO 
<TORICR TO (Beginning) %TO CTO CRRt Rtces Rt RR° 
‘*lR«lwo Ir 5 ^’ (Turning Point) Rc>ltR$ CRRT TO^ 4R?, 
4C<MlCR 3RR *ro (Beginning of the Universe) %TO Big 
Bang-TO^s R^. ^TCR ‘RtR>*tfs*’ (Static Energy) CR* TO° ^ 
■*ff^R ctor ‘to1t> c»HPi^ ’Mrr *1qiR>o<p’ (One of the 
Fundamental Vibration Mode) CRRt TO^ (Rt 3RR toTO 
R«|Rv 8 ■'illwifb'0 TO^) I totcrr r ^RTftR RrrIS 4RCTO 

C^t TOTORt TO fRCR&J RR fRRtR TOIRT TO CRfRCR* Rtfi^ Rt l 
W1 TO TOTR TOTORTCR* ^ TOtfTOR RtCRt TOR*® ‘CRlfTO 
RRt«f « ‘CRfFtR* ’PRCsR’ vbllf^sM R^m CR^CR TORtf^R 5 RR#R 
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•f<rsiR, 



fe-ibO 

(wRwim mfeiiiwi) wrof « <//# (w 37*7%) ^)t $fmc^, 
v*pi HPi <)c e i'f "?®’ 3 ??$ ^$s/ ?7?, d*/$/<} w-t ^nsj r (& s w) 

— ici'3'3 TOf Rw$ *7’ 333 SksHyv ‘fa*(-W[°*t' ■j/»'sg iSifli TO7 fiaa/^l Us 

ffm’ 3^3 d?? i? j/^/ftiwr ww ?i? a?#r§ cm? ?7e?7 37*?}? 5^ uK. d?z?7 

fewf mziFim m ww to? mvfam fcstfl mm cwfam ’ « 

mff Spm' wm foil dfawH tatfftm *.wK. wfimi mt ? st7TO /?®h fev sfMi 

*773 3J? / 

<?3d? isiibfl tot fomfa m «r $ 7 ? jaoo ?ot <p" «re#f ‘jttstct?’ ??®t^3 #to? to 

d3737®7 C?mr 3?7? flfl/w TO- W737? ?W, ?^7 *737 d?; 5®??? *lfcl mi- 

jW’e a Wdjd/ 375753 /sfe e«r? ?a #®3 / 


www.amarboi.org 




'Shiwm «*ri 





fU3S -bl 

vvmsm ymwstil e yftft (To i z i fwft) =y/t vfmm 1 tw* w/j? 
ufam fatrfl toww ®rj 1" (u> s 88) 

- 'Big Bang Model' *«W/<5? ftmft mim zfffcs wwtrt cn *l<wft 

TO? 10 !> cm fapm *tfez yPjMlwn (Fireball) Hi 9 ! MM m TOOT if&f&t 

*ifpt Wswrifvwi iff* m F$fm ffsi? °iws mw i aiviw ai^ftw gw ^rftcrfFwfS ififs 
m 8WW «7TO7i3Te unticfi ip? (WU* W? i ?I«T STTO®)? ftjpZ/i/ta/s Sim of/w/s 
W ‘OTfcr’ wRw ‘building block ’ W.4r f)T i^/Wtos wlWjS 

snr ®r ^ w*r w*y /?% msnmv wffc *n* aw totct ?toh 

C5^m oiiR^6 ?®ot quw cm w 1 siw i<?oo <wi$ wi cm 4 <ris farm yyRw ?ri- 
*m to imtQffa c*tm ai^n <3 ?rf&v sf% w &in*fa *1 =7#? 
fkmm-f ?m 1 =t/5T? w? ws? tow* to? to / 
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Ovbtr 


4R 5 *pqfal ^ ^ ^»R « Sl^ffc 4R?, ’SRT'QR R*M»J m*tt$ 

(Light) w ■sfpos toR ^fwm ^°v i m e t rpr % rr wr 

TRlfR 1 # #fR CRRR RiR RRR RRF® WR 
toRRR R'SRJtfSt ^)V|H^ RTRR C5tt RRCRt I 
fRTO# aRtf^ « ‘Big Bang Model’ 5 TCRR c rR 5 tit 

fa'Se|3)R c t 'RIRIC^CR* ^Rf^s TOW <R- R^fRRl ^R TO^J 
RfRf^o CTt R^ttoFRR (Big Bang) r5R fa ^ 

R%fo t *ff%R’ wIrR RPR 5 (^pr^r an* 10 33 cm.) 

>KR|bb ’rfRRH FRRR RpRC 6 ! vatTORt R^Rt#^ Rto afR 
10 32 K. (c^riN) rw ctoft^r i toi arra m « ^terr rrrcr 
* tf^R W[RRl^ ^CRRTCR ^Hjillw CRl^R "JRto arm 10 ' 33 cm. 
(^*tjarm) ^r^r rrpp® ^ vi^i^o wr aitem to 
^RJRTCR C'ffifR ^JCRt arm 10" 43 Sec. TO R^t 4R 5 
ftwl«M (Big Bang) to to R^l fa R^sR RCRR b^to 

RRatCR R^afRRCRR RfRJtCR CRRRt Rto ^R f&Us RtCR 5 I 
sRfftoFRR (Big Bang) toR ^c\s 'atRRtizfl (Temperature) 
RWlbb 10 32 k 5flTOl'3 TO# ‘Rf^R’ WfRR RPR 5 

^ CRITORR (Fireball) RiR RRR rpr torr TOl g 5 *® Rto 
(Expand) ^QRR rsrcR '©tRRlRt'S cr?> 'SigRtC'a g^a rto^o 

RPR 5 I m TOf WfRRRR 4R 5 4R 5 Rto 4R 5 4R 5 RRCRR 'S e t ^3 
MRtppR^ RRpf R^RIR^ WPsjaRRR RPa RPR RtCR RtCR 
RRRtf^R 5 fro R^Fotvs (Systematically) 4% R^tto^R 5 
RRRRPPf R^TR RiR 'S RTO to 'SWt^ I 4RR RR RR ^TPRt ^t 
^R^tRCRR CFtt R3Rf| | CTO S 

(1) Temperature 10 32 k. 

Diameter 10’ 33 cm. 

Time 10 43 Sec. 
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'Siw 10 32 k. 'ST'%5 ol<Jt!l?l front S 

• Big Bang Occured 

• Space and Time Begin to have a meaning. 

• Tiny particles of electrons, neutrinos and Photons 
and also antiparticles as Positrons, anti neutrinos 
are appeared. 

• Gravitational force and Electromagnetic force are 
also separated by the process of ‘Phase transition’ 
in which the forces in the universe freeze out' from 
a unified forces as temperature drops. 

• The Universe filled with radiation 
wfft, ^ C*l «»«»<! io (TFtfr, 

^ TO$ (10' 43 sec.) 4?# 

C^, C^, (stffc i ( 1 o 33 cm.) ftfts 

STtn io.ooo C^, C<Plf5 

f®fii (k) Tf*pnan ^ c’tra ct 

^n- 

• Big Bang srcflfaiFRW i 

• fpt « CTO) C*n*lTO3R:*t 

• f^s 5^H (Particles) *tc e rearpf 

(electrons), ‘PfSlIiciM’ (neutrinos), 'Q 

(Photons) 4^?. (Anti particles) ‘’llsuH^i’ 

(Positrons) 'Q *1^5 i 

• R*f (Gravitational force) 'Q 

*lf^’ (Electromagnetic force)-4? 

(Graviton), 'Q 

(Photon), W *)*R5 ^c?f " 5 l% 5 tHC^<J 
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/&u7 OJnS 

1®ftf !//•(«♦ ®r m vfrni&i, Scst 1 ^ a im wtfrs it r (w s <t) 

— fl/W-fSOf/'f’ Z? yfPfiSJvR /sfe 3*7? Jlklibo ®7 '3M$//'S C?Z®? **0oK1 JZ? ®Z^ / 

mtvft ?m ‘mm *mt' (*8 s v<t) i m% mtit iqfkii fiii* ^ m ifct iirii 
to w /?rol5z* *ro# im to® ®ro 'jzw iSzgfr® wr ci*t tulkpH i it c*i*t ?TOh 
fi*wvs to imv m ifkirft mat sm*tj nmtus >s& to? ®z? ®h ?®r®7 

totzto %m its vcsfei i wRwtf ^z® >sr ^#3 ®r?ror % = /o'-’*., TOrc tot 

/i£w ($*t€fa i m % f = 10 4> Sec. TO 4 ?“ «*/«»•( /$«t lO ^'cm TO / <4 lit Zl TO?’ 
a "?/ w diiiciji it&ivici sj<piPiw ?z® ®z? i *iiffii n’ toto ^P<p/ 

sutfshw (Graviton ) J ilMw itwi <ro? frps *# ’Z?#?’ ®fa)TO ■aiftvtm itUUt 
mm ifw cm *rro ?z? na^tfsi fimn nH zqn$} ftmn itwi ‘vm^' •s im 

TO7 TO/ZTOZ4 'TO?® <WjK*w, ?T ^zf TO?7 W® %W ?7 / ar®<TO TO f/®^ 4®TO ®7<J-? / 
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(Fireball) 1^5? «|«rt *rfarcr TO (M^ 

(basic force) ?>t? CoH^f i 

• 4^ TOt (Highest 

Energetic Radiation-4) H?f i ^?ai 

• tM wim? *iffc % #i ^rn?n? ^*hui *n» c?# 

'S'l C?f*t (W5TR TOfl? «tf® WWW m )>,\r<b,ooo 

^T) 

(2) Temperature 10 28 k. to 10 17 k. 

^ j 

Diameter 10’ cm. to Tennis ball 

Time 10~ 35 sec. to 1CT 32 sec. 

io 28 k. to io 17 k. *i^tr ^©t%i 

TOt^tor^t ? 

• Quarks and Anti quarks are appeared. 

• Strong Nuclear Force seperated by appearing its 
messenger particles of ‘Gluon’ 

• Electrons, Positrons, Photons and Neutrinos are 
also present in the primordial fireball. 

• Radiation & Particles are mixing and form Dense 
fog, which later filled the Universe. 

*m€\ totto 

^rtolTO? (Primordial Fireball) ^t*Wait 

TO TO TO to sfm 10 28 k. (c-M'SIh) TO 10 17 k. -4 CTO 

^rtOT i £ mro ct ct to%r, tot- 

• Radiation-? Highest Energatic Photon (wlt*^) 

tofur? *rc*u w# w ?tto smro? 
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f$3! -Shr8 

“(im 9m cm) mmm 9m men” (w s o<?) 

- vt& fifty mu vfmfcs ?em met vm ftfrnr vm 

!» »vp/*fi<p ifus cun, urn mrsn met mt^niftKP mu totot® 

to mm g*vm m<m vimm w cmt m?m io u k cnm I0 n km 

'S/jjT’/i'wu mrsn f$*i I0 24 cm c5lm ?pt? to? is?; to? %r 10 >} Scc. cum IO’ 2 Sec. 
to / >s toto OTft# is?s5r ^f?^T ‘(ferf fo# ?®?r? we cswUwsi mn% mm? *#? 
*t?#r’ ?s%r ^ fetti) toj mum eprm ?fift? 1mm*' mm mt^u wvfmn rfs to i 
to? ‘g«?’ (Gluon ) mm *Pt*t ww gr* to “tot munfm nfimn’ 
mssm to ^ / to? tots? to i<?oo miff to ?? is w?r TOfttf to / yro; mm 
cn sto '^g/' isotg/ ®?? sfkm ^fncn fun cntmn- mm cum fmc ffiwtrsi cm? 
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■sn® 'Q ‘4Ttf^ c^mr^’ (Quarks and Anti 

Quarks)-^? ^ ?*E? i 

• ‘U^’ (Gluon) W vis-l^ *w 

*ffe’ (Strong Nuclear Force) c? 5 ^sj? 5 c^1Pi<p 
(B asic) ^Rttot Rto ^ coR^t i 

• ‘Radiation’ « ‘Particles’ ?f^» ^c? ‘<$ftR 

?r’ f%??t ?R«ii c^r? "sr® 'sn^fe <i?r ?>ra i 

• ‘Radiation’ 'S ‘Particles’ -4? fell? Dense Fog (R? 
f?n»ft) to ^tf?^ «?<i? ^c? ?ra i 

(3) Temperature 10 l3 k. 

Diameter 5 light hours. 

(Same as solar system) 

Time 10 6 Sec. 

^mtait 'Sft?^ ?*r sn? io 13 c?^H? (k) 

vs^r ^ ton?#g 

• The basic Nuclear Weak force appeared by 
producing of its messenger particles of ‘W ± & Z’ 

• Quarks and Anti Quarks annihilated each other. 

• Dense fog continued. 

• Electrons, Positrons, Photons and Neutrinos are 
also available in the dense fog. 

r^irmri?^ ?n<rc c t ?f^o ^t? ^trrr? 

CRt<r5RFa? WtWR RRR 'illffs ift? 6 ! ?Rf? 'sMRHt Wf?^3 w 

fto ?*r io 13 (k.)-^ ^a*R ^s’ 

(messenger particles) ‘ W± « Z’ ^c? (Rlfa^ 
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0^8 f'd'SIM, 



f$2l -}\r$ 

“(£m iff* $*m cm) mm $m mu r (*8 % v<t) 

- ft iik yfjftwumtf mikftk uimt I0"k. vm m mtm Ski im mffc ci& 
iffo ?j? umm y£m ate *um mk w to / vmim iO' 6 Sec. mi 4 mjtevm 
IV- <3 Z Um mPpi ^FI<pil^<i vtiRow iS ‘IV eak Nuclear Force '-d 1 f&l CS1C1 1 

$t$kv vmtm ikcmt uv mi tmtf' mi ‘4jik> cmrf' uft cm m i ivs 
4V* mim mu <mv mu i mm mm mi imf vffaim ffta m 3 if&mt m pm 
km ft m$ 1 v-yti lau ®h mmft) kam itef m i&m mmrnm mi csi tjm 
w mw$ uite law rnifcmm wis Qvm tenfi’ msi ft limm ^mi ^fim cms 
im? Jtykd mk feptm uf) mi 3m mm ymtea> ft e m m&m m mm 
ifmmrni mgmmm uki m #? 
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(basic) ‘Weak Nuclear force’ (T^l *lfe) 

Rfen i 

• ‘c^I<jI<p’ 'Q ‘>4j|RJC4I?i| 4’ (Quarks & Anti Quarks) v RT* 9 Rf 

'Sffecti ^ * 8 ? 7 \ <ra i 

• ‘MfeuW vs^fT 3FS c&sfimrm « to* ^ e fR faflR 
^^TOtt’ (Dense Fog) 's^R'O fet'StRH sfflR 5 i 

(4) Temperature 10 10 k. 

Diameter same as many solar syster. 
(approximately one light day) 

Time I Sec. 

‘Big Bang’ ^sm i < 7 nR*$ *R «tTOm TO 

10 10 (k) c%5 ^TO ^ ^ «T%?I ^rt^R 

*rt ^ s 

• Neutrinos escape in vast number. 

• Quarks grouped and formed Protons and Neutrons. 

• Dense fog Continued. 

wK, firm <£& cw ^qttr 

WSIW'H TOC4 TO ^ TOTO (TfRsr’tFa? TO 
4C?N>fi> C>lR'5?’tt's3 >)1 h|R|V» RRR TO^T «TF» va^R 

R^*nf^nR v$t'*T5n^t'3 <tRoa i ^ ^r^r 

^®T*m io 10 c«*i>§h w <r ftaf) ^ 

• (Neutrinos) nfet RR spf'tt 
^RRR i 

• ‘C4HJI4’ 4Rf2fva ^OJ TO $TOHf<!4 Rf*RT tsfi^t’ 
(P-oton) 'Q (Neutron)^ ^^5 i 
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YTOfa ^ cm) yma $+r w7 zmr (w % m) 

-- *7^7 m 7 ! vm ?|27 cytt<p&, 3 j^jf^ff5 37*77 

Wlffs tfR 6 ! TO / TOT ^I 9 IWU TOfl w TO /TO ff/TO 7 0 ; °A r . 4 1 yftl'tffvfc 

wfcfpf m*f e *($&*{&> fm 4/ro vtvm to towot 373 ^ 

ffQwJ rflv W ofir-vfS TO tTO7^’ /iftu TO tf 7* ££?*/' ^/t 3TO 1 

TOF377TO 4 *f*/fCti %C<lf*f vfifa! 7*1$Qc e il’®Flf 'hPltiJ mi Caff'S / w 

JTO7 fef TO^tf Jj? SHPfr / 

3 fflft&R C&Iifl'S vm OT7 377JCW 37/ W? k/c&/w 1 TOf 4 TO 1 *? (W? TO 

JTO < f/TO ^ / ®TTO CTO (?7? ‘ 3 fiJ7’ TO 3737TO fl ¥3JWW] fifCV fa*fl*, Wife Iff 
$<pfi> °ff$'-f{i><l fo«P 4/*ft?7 fe?7 ^C^I^C*!? fsp (*!$ 'Q 37^7^^ *//?47 
3f^7 ‘377^’ ^. ? 37 5 T^s ?73? */?« ^. ? 
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• Radiation -Q Particles-^ 'ftoft ^R frrP'Tf’ 

(Dense Fog)- 'a^R'G R^lewH i 

(5) Temperature 10 9 k. 

Universe size many light years across. 

Time 3 minutes 

v|4>|Rw<R ‘Big Bang' Rtff? sfR 'S ftfR& W 

10 9 k. Piijfwt^ crw omR ^*r ^ 

^ s 

• Protons and Neutrons began to stick together to 
form ‘Atomic Nuclei’ in large Scale. 

• Dense fog Continued. 

Big Bang o fafR& rsr ^Rtf^xs *R 

rIc°iI<m^ RW Rtfs, 'aRR C^sfesl? (Radiation) 

' 5 TR'Q %5 <RW sm 10 9 c^Dr (k.)-4 I 
^ CR ‘ p irSc<1«t fcsfl ^R xstt^s g 

• 'SR^t ’STPHR vs’R ^R-^tRfRRS tsn^R’ 

(Proton), 'Q iR^R’ (Neutron), 3 RrrIc3<i R'a FiRx© 3£R 

R^R £fNfw 1%f% f^§5’ (Atomic 

Nuclei) Rjm^R *t^R RRff® W R*ER i 

• "xS^Rxg *RR ^rRtfR R^tf R’tf f^R I 
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f&B -it rl 

“(Win ijffa S*TO CRT) ww wmir (18 S <j<?) 

- mmifa IFF d^ 4NMW ®W PT/FF W SPJ ‘fWtM’ d? 4*fi> 

bmfa mR$ fas fom fmffa i emu ^nmH’ ^ P-t *wfp ’rw 

fr&fifti f? frm&i znfum mi frmR hr faror*?? yw « cpfpt *ir® ?pr?s 

dp ?i?mcR? ym fa ‘firm' Rfa fam fcwtik* fans ntm,? 4Z& 
mSs/M? sm/W ?n? p* ms/?’ fan «Ep ^7p sk?*, mi m iff fa u&> 
utm i im wffm m fmufa faz-t fafo i 

mnu f? *fa fafaSz hr vm fa firffa cite vrt «<? mr&r w a famrfz *rm zcu 

rjm i </>c«7 ®pyj//d/o 'SP^ ■/)(;£> CHR mPf £J7?f I Q J k. d / dp d/£d ^fzuimzr ifzeHl i&rft I'SRV 

stimim hi cmiP e fcsg* mfar fts® ?nr znHmcz 'iSjfSfa fa§>’ fa hff i m 
pm d’We feiw / ¥?h ms7?? ?®^ «r/3*jw/ =ps d<r? p p? 
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^rrt^rt 

(6) Temperature 10 4 k. 

Universe size thousands of 
light years across 

Time 300,000 years 

‘Big Bang’ ^iRwl-sH *1? «fm tort 

(300,000) *Rf wa ^sn? *i!wl<H< ^Tf^t 

’flSR Wl 'optsiM 'pHRl ^ic*i<P 
to «n?r io,ooo c^riht (k)-^ i wi 

^tto ct 

^ctn c'tra *rra § 

• Atomic Nuclei start to capture ‘Electrons’ and 
formed first ‘Stable atoms’. 

• The Universe be come transparent and filled with 
light. 

• Dense fog cleared. 

'5TT3J io,ooo (.<^^-4 (RW 

^rprm wr 8 

I 

• ‘4Tf5fSres 5*rt ^to 

(Electron) 

w ^ i ^ ^fto *^tft *tm<f Rt 

*RPHt’ (Stable Atoms) tost i 

• ^ *tto C$^tfaRT®H (Radiation) ‘wlW (Photon) 

^toppg^. ^rm ‘§w<wK 

*fc$l 1%f%’ (Foundation) toit<i Rtw» ^'QTTtn 

i 

• RW Rtfsl (Dense Fog) fswlR'o 

RR i 
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'Ob'O <s 



lid) -ilrtr 

“(vmffi ®*w cm ) mm m*n r (*8 s «<?) 

- ‘JiijSm wrf ftfmgmvn imfmm mm m fifs mm wfrfft 4 

m&l 3IWB zletlfi mw-lf 41*1 wi mm ifife *rtV l 4FS 'SjmW 411? vsf£*Y<P mi 3W 

lO'k. 'ion io,ooo k-4 mi vm mtfmft wtmfv w« </?ew Mr ?nr mm 
'4jfSfm g<mjm m fcmtiri' m*! mi srw wf 

(Stable atom ) me® ©3* mt / 4F$ ms cs^f&wt c%c$ mrf m ^ 

fmt m mtfmt m i 

'41*11% ’ fiaa/t'/s W7T7 3/7 mWlfm* ifW 4v}'i<‘tC*lfl TO» ^®?77 Vl^TTSPW Si*i/lki m er/fc 
TOs TO fen Uo/fitf fef ‘5V/PJ5?’ 3#T; JfTO %TO JJ/faoS ?? 43? J7H? 

to? foro*? /to? mius cm mi cmHf^ to fius to i 
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(7) Temperature 10 3 K. 

Universe size millions of 
Light years across 

Time 1000, 000,000 Years. 

srm ^ ^ram ftfatn ^ *mifaifi> arm ^rsrra 

f^r?R v =>tic«ii<p ^ *iw f^» ^ vst^i^jt 

to Sim iooo c^«i«1h (K) 4 (?ict ^nw, m 

• Universe filled with atomic gas cloud 

• Cosmic String appear. 

• Cosmic String gradually from that gas cloud start 
to form galaxies and Quasers. 

^rfc, film ^stra ^ *m wsnan w aim iooo 

C^®F§fa 4 WtC*T vs^S- 

• fWR *tmtf jpk ow ■‘jc® ^ w\ i 

• ^ 0 ®^? ‘^twt’tf^ ^m’ (Cosmic String) 

"\ 

• 'smnsfl’tf^ 5 'smsEeTf fiR=T < 10=1 <f (Gravitational 

force) 'snwi ’tTMT# « c«»mi»llM« WU Rtfs 

^irc^ 1 
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-Sir!) 

“(vm jf$z ?to cm) srmR im m*n r (*8 s *<t) 

— Big Bang Vila mv m fiwia fvfkn </f? m <5? i?/tf to? arfsaiff® to cm vm 
wfilli to® fifmv m*iiwwiik fafs to m i to ®m/ 3 / w to to 
iocok.-4 ikftv m i kac - «•? to/®?/j? “jjt# tosT ai Stable atoms-m vRvpr^a. 
%m m cvcva *>/5cW w ’f#/ ?fec// *K® / <3? vcmi c®> s/? wmfivfvv is® mva 

fm TO? ‘®/<?' TO OT^ffC® ©tTOTO *I//TO C®/PT / TO *C? TO®? GTV^S CTO? 

ifcw TO?/#, £®/S/W W^fkvmvi 

TO* 3 ?/? mkmpm to/® 5 * wfamrn mi 45/c®? fsm wim Iro mmv •a /to 
cto *m i m sttoo c®# to? m to®/# « v&tfem ‘st^’a mj4lfa famrn vfws 
wrm mjm mftv wm to® fcm to* «#®m ®to to? vim /® *nv<n m 
cm cv, famm mv wrf® mrnmcv ® /to? ®m? 
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aiiww 


«b-« 


( 8 ) Temperature 3K. 

The Universe as we know it now 
(approximately 20,000 billions of LY. across) 
Time 15000,000,000 Years. 

‘Big Bang’ 4144* 4&m C4*4* 4 m ‘4C44 

f^RH’ to 44 *ai44iart 4m msmra o <m*4il4 (K) 

4 cmm wimrn <m 454mM 454^5 ^mm 4f4*m*t ®tp5 

to *aiTOits- 

• Stars, Planets, Satellites etc, gradually appear. 

• After That plants, animals and human beings are 
also step by step ppears. 

• Human being establised their gretest position 
world wide by their Scientific advanceness. 

(When Temperature reduces as 2.73 K). 

^miro 4m id-oo to 4m ^sm 

4m ^o,ooo f4l444 '4lc ir ll4 s 44 4W 4^514 

vat44t4l 4*4*^a 4*4t*a -STnzf « (3K) CTO§fa 4 ^11444 4*414 44fol 

'4^4 4%44 4*4RIS- 

• 4441# ^Fa 44fet4 44*4, 4^, ^44^, ^®4l4 ^1% 

41*4* i 

• 444*afcva #4444 4 44*4 43l44#4 ‘C'StJlfaSb’ 'Q*?4t*^a 
44fe*4 4#%4*a*TO #$4, 4f^t <3 4144 44441*314 
'4ff4«M 4&*7a 41*4* I 

• 4*5414 vs C4*4#4 (K) *a144Ml4 4Qwt*t 4144 

4^4^44 4fft44 (4*54144* 444^4 4l4m tTOJl# fefTO 

<I*4*/a 4454 I 
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(k) 




(k) 


10 k. 


10 k. 



10 


'0)l(=ll 


(Radiation 

radiation) 


Ob- 8 <3 

’TTWO ^pt RaafD i 




‘Big Bang’ WTffl‘1 
| *tffa 

highest energetic 
photon ^f*tan •►np 
'all M 10 Win «IW I 

v5Hj f^§>^ f|®Rt I 

Conditions in the early 
Universe allowed light 
travels faster than its 
present Speed a billion 
times faster or more. 






and 



10 
CTO 




KJL'ElWCtfUIC'J 


Rc'SrOio ^rcar ca#^’ (Quark 


10 


(Highest Energetic 
Photons Colliding) 1 
wraw « 4jlh&~~carai < 
(Quark and 
Antiquark 
annihilation) 


and 

apear) 



Antiquark 


c^ica 5 ata 



(i) 

CTt«M» 




IILOLCd 




10,000 

k. 


1000k. 4ft 

faPiaa 


RPl*H 


(Atomic Nuclei) 


(Atomic ^tSct (Stable 

Nuclei) Atoms) 

<1^*1 <R<1 i j ! 

5jv5Tw c<mm *m*rr^, 

^ i 




SF® v£RS, 

^fl ^ 2fic«ra srifatfiwg 
^rwicsr 
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fi&J On>0 


“(^m rffcl $9V1 OR) R1F11V $9V RUM I ” (18 S 9(t) 

-- Big Bang wflfkvm vzvffrs wm m icoo onft v$v 9v w« 9imc*i vzjfvyfi) 
&V9 ftfo VJ19R<S1CV vftfe 901 91V lo t ooo ftfalR RIOfRRVVJltft ^fSCV 90S I 90S M9VM 

vros vrcv vim 9 k. -9 orm Rim i 9v$ vm vjMtHfomios 9R^ vzfitvw ^mv cw c9M 

9VR3FCV 9R3. SR, $999 $5Jlft W/« V>CV 9Vt 9k. M9VfflV RZ*mfS ml 9fiOT*t ^ 

wm V9lfV9RJ1^f RffR RMI'Sm 9Rlftft CVlfap 9Rofa WRCV mfcVvvKV « 91$) 

mom Rifvm mh v&m .*.<w cvr$v (k.) virfim vH<Rrifi> fmoi riwi ‘rfk cm' 
$ 9 f*m &R-fmnRv vctss m 9 fmv viwv v^s cm orrR 9fkv vifk / fmiiRv Swtfifo 

Sialic Energy 9Vi RfflRV CVlfvs ^v’ (light) C9CV> VM mRCV 91V ICoo CRlff> >j?m<j i ifv 
WH C9M9U> 9V$ fife 9 tfvWRV CV 4/SMHW R1W1 w/t R1C91V fvfe$ 9V1CV, M05 9 
V9S MCm O WR 9VRR TRIM $ VgpV $9fyfe fo mtvKV fl$ Stfal? for C909 9WV 
V9lfa0 9fitCV CVOS 9 KV? JVRR >8 oo VfV ^CV Rlv &tfi<p %C9 9VRt Wimt foMR? 
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Obnb V <3 

«?FTS V^R^fra taws ^\§va vof^WUt 

10 32 c< ic i'»M (K) ^s *iiM'?fc'o mwa atca atca 
aatgaiRxKlw £ wnan'Q asare ws ate 3 K 4 'srf 5 W 
ama aat awr*rg^ mfipt aRc<rt tteft asa ^5%a 'Q maicas 
srtoausa Mteaa smmwsat ^paa 4t fat m$tean*t mre 
asa WS, mt a^ata « aaa’ (Space and Time) c«n^ 
afa maat '8|'§)CN8<J to* vsSJt <3acaa to* fto matt, vsRFf 
WITO 4 t a^lMhf ateta Cat mft t^x ^ ^cat RH 
aacaa atca-atta, atCM maateta ^R^tofas 4 ^ 

4ft$ £f^ m^ta afa'acaa misate ^a^Ja a^fta ^,c<il i at 
m*R asfa'S 4 a# aicaa atfto-'sto aatte Rtca am atca- 

an, 4 (7R mma ^aa rncm’-a 4ft ^iw% 
toaasa cam i ataa aaics?a slaps m%it at mare 4a* 
maaa a^are aa< ^ca mca i 

^®at* 4t •^Ff.^'iiH’ ^at ^a’-^ia v<t a?, matre 

matrea amtofa » vri^ faaaa mm ’©a^^< 
aaaata; caca aaa aRtokas mfaamca mcaa catma* mta 
a^are to ‘mcma ^aa mat’ (‘^aa mm ^a>a 
4ft^ cam aR% mm ^a^taa mca ca am^tcaa tfm® mrta 
amare, ma i8oo ama aa fama 4t amtofa ?jft ftoa tern 
« m^’ mfama aaa 4a aare aare ataratfta 5 aarfma 4ft 4ft 
aafca ma mat mma 4m 4a? aacaa m^t ^n^a mca ^ams 
^amcaa’ cat ^cito fcrmfam amaatcrnt aatcaa atatca 
a^m 'Q ^gtft tmf%a (Foundation) 'oaa afmf&m mca itoo?, i 
^ama’ aa^ af^ Iwfa’ ma^< aa^ fa^uo ^ca caa 
^mana ma toi cac^i mt atata ^a ^a#® totaaa 
*ftoc*t acafe ma ^ atr^a sfcatcaa atarca 4afto ‘famaa’ 
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y Q 9 f^ Ob'S 



“(vm rffa $<m pm) wpm J*r? m*nr as % txt) 

— $U 5 *ljrf mu 'Big Bang Model' ffmmfo fo&folm Smjfifo 3?; fotffiltfl mfifo 

mfmmi e m *m$ m too i pflfH man vcu mmfop fofo* srifom mm yyfolft 

<57*7377377? JTT 7 ? *tt5ni *7?7?3 OT fos]-^^i mitf <3 <tg<i ^fTt <pmc? ®7? 9fe ?*/?7 3*77*7 ^>c s/i i 
i 4J® *'T8 SfTJW f? ifovm TOP «rf® ^7 7®? -v/'Sf'J ^7® ®J<f £$, ®7 TO? OTf UwBy «7TOWs 

mm wn vmi < 57 * 7377377 ? mem, *fn fog to? zusiri 

e/«7C® <9?7^ 5 77T 5 7, “mg' ifc ■’i/ij? >77 mm 7S7 53=7, 'f1W>' fooIP J ifoo C^lfS ??? ?I? 

37 * 7577377 ? Rim srffovR mm ?t gifmt mik n ^7t? f rm a>Rv> mfofomm 
Rmfmswi mrnm wm mm $*1^7*7 ? totw m pi, gifotfS m- foum sw 
<97^77? f? 777 ’ oj / ^577? 5737? cm «*tj?? fa? mfopem mm »j <971*77? «*r? 

97J37? pffitg mt 37?, fommii 3775? *77 ?3*$ irffo 7? ??r<5 *ttc? *77 / ■*( ®?/° /?®/*7 
3377*7 ®?£? 3w <9737? <971?? 3?? /®fa 3 37?)/??!? 3f3 jtf 6 3^ ,’ 

“«73f?? ?7$? cm *7/??/>7 V*IW*I) r (ho S 1)8 ) 
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tftrbr 


(R^tfro torrt rv^m* wftRR rrr crtr tjrtr ^r rrr 

WlfaR ^tFs RTTOTt rt l 

^»to, fRRro vq f^iro ^rt rp» rrr *1? “TO 
$rTO ton ct wf^ to” (^i § «) 

“wmt^ Rt% CTO RfRRTO R|$, TOt to RTO r 

(io 8 ^8) 

tor rtost tot r%to ^rcTO TOft crrr rrr cro to 
ftm tHr ^Rfag 3 $, 'brr tor ggr ‘^torr’ tomc^r fRR*fR 

R*fR TO R5ER %R TO R^ RtRT TOR'S RTO fatR RRI ^3RR 
TOJHR RpfRRtR <MOs «5Tn^ I 'TO R^sRC^ 5 i£|t> ^sg^s" 

TORR’fa-t TORHRR toj Wlf« <Rfr»tRj 'S RTOt 

RR ^R Ric<P I 

'3’RR ■'illWlfb's TOjRto CR RR^ ?p TOC^ 4RR TORt CR 
St^RTR RRRTR ^5R ^R^tRRR Rgf TORT I CRRR §- 
(i) TOtf^T TOl 4? RR'stR ’jjt 'S WT9-I Rfa 

TOTO '3’R TORt’-R CRRt TO RTCR\ TOCR TOTO’-R RfalJ 

‘mpf (Command) TO RftssRW fa sRTO ‘TORt’ 

OT? 

^3R g 4RTR 3RTOS R faRRf^ TOfRR TOT RRR>R 'sf TOT 
TOTO 'TOTMT TO R 'Sflfa Rt^T (TORT) CTO TOffasT 
TO?, TO RRftR TOR TOR RSR WffasR RRRRR, (Rt Wffa 
^R’-^R RR#R RtfTO 'QR 'Q M»(gpRR ‘TOfa faRT RfaR TO 
faRTOH’ $C^R Rt RRR RRR RTOT RRRT-t (R RTOR* R^R 
TO TO» RTOT TO Rt RRT^ TORT RR fat's RtfR I TOR RRPTO 
(R fRRRfij RRR Rl^sf R5R faCR RR| RRfR R7R ^RTOR \af 
^Rvs TO RRfR I TOT Rl^fTO TO ‘Rf^t’ RtTO TO ’^tRftR 
#RR RRRT RtRR TOTOTRR (TO 1 r®V ^RT’ twffas WfRR'S 
RRRTR R^, ■'^fRffcs RtNRR WRT R®^s vgfTRT RRRrR, (TO 
RRRtR < 3RT1 C R ^Cm)|v|cTO ^TRfTO-^RRRj fRRR 
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Ptott ton b^fETw* CTftto to totti S^«r<i 
’ l3Wl«l tofcltoa to CT'Q^f to'tjt toft %to ftoffcs to 
to I 

*tott totMt’ to ton to’ ctot 4t Mton w^toa 
^iiRto vit;ic.ij^ 'st $ooiiit*o$ to<tt ^R'® 

to^t to toft ^r*mwto® i f%¥ 4t; fptn wtsl 
totm to^® to sntop ^pnf ctop c^pt^t tog ^sm^p'f 
£fto CTt; tom wtupt (Command) tort's CT ^tos 

-writ's 4to*f to?rnf® to’ osrttto)-^ to^ 5 ^ to 

ftto'® tottott >miwm ^to ftott, 'st 4P to<n 
£tto ‘fW « to '<rtoM ^^viiiUvo 

to 6 ! ^to to§ tot 1 wfto totcpt tof (to I 
wttora 4^ wftot (topto^t ^ <5$rto) stfc’Nto 4^ 'Q 
4to ‘to'lt ^Wl’ 44 top£ tobMH! 'G fprarw ct pip 

‘toPf £|f% tto «PTR <t>toH, to tossftof's CT 4^ «tto 
to (to?tt)-4<t <tfto (Flash)4<t £tto W1 £fto 
4to toto* top toto wt tot 4 ^r ’t<m c t 4 1 

^rt?rnr^s4 ^rsi^fc'T <i'®*ih R^ic*^ ^F® ^psiF®*^ shtot'® 4 , to> 
^s^tJW ^to *tt 4^*fvo RftostiE’f 2PT H <FW 

tott torfto’ ’to ^twf sffiro 4^2fto to’ (toto)-^ 
to^ 5 (Flash) W toj f%t pt 1 to I'® 115 tot- “(ct tog*n) 
ctotw §m to toto sr^f to 1 pt, to’ (#pt towr) 

tot? top’ to 4P. 4t ptto (totltto 

toj vgapt sfto to ton ret” (^ s b-tf) 1 4to to^t ~toto 

ctto ’to 4t% ct to’ (#to top) ^®t toto wtto 
tottto 4to topf tot to tot pi 1 *to 4t topto 
<m 4 <mR^®i totw tora to fifttrto to cof&\ \®m 
Pt^tTt Pto P^Stto 4P^3 ^to® 1 44 ipr wit ct 
^ c to’t ^vjvii^w wst to P & to ‘toft’ fpto 
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wi ^rmtuo? c*tRtsj*f i ^rr ^iw<i rt% 
^RRift ‘gnpr ^rrr’ cr ^mrr ^r# ^tiotr <? it 
^RjfeR wrr g ^rrj vsrnms- g 

(r*i(rmr RH'Sk rrjr fe^ g R 4<MG-t) ^rtwR; ^rttrr 

%’-4 $\§tfea” (^8 g u(t), 4? rhniPt ^ rrcr cRRt rr- 

Rfl^R \sRrtRR’ fesr RfRR R3R R^R RfeR RtspP® (Material 
World) g ‘*Rsm’ (Spiritual World) fen cr sRI^- "SRlfe# 
RrI'SrM ^r rr*r fe^t Rtfe? *ifRbi*Hi g feraRG cr^ 
‘•jr’-^r RCRit ^ipFsg ^Rfe® g feri^a i ^pfe, ^rkr 
c#iwiw srer Rtt^’-r 4 RR* r^r R^t ^ vtm Rfezj cnt 
n^R r^r *kr RRiR rrDr rrsst feflwg cRtfeR* fetn 
rsR ^r ^r’- 4R ifRRj nRn^ft «fRRR 1 ^ ‘•jr’-zr 5 rr fern 

^Rf^R; nsRtRtr ^ RRtfepf crrr 4r# fepuRG RjtRrr RRt 
rpr Rt, rrjr «*!«& Rrt^R:’R fet’ ^rsrrj rrr feRR rr#® 

RER?R 1 ^pfeo ^fRfe CRt R^Rt-t WlRftRR fe^R RRSrJ fR%R 

1 ^rr RriRt fRRRfi> fe^HRn rsrr ^sptfetf® srt^ ^rr 

RtRTCR RtFs-R^RtR 3RH RRR 'SRJ ^feR RR I 
WRR WR ^RRsfes f^tR fepR fep£ fifTRtlR CRW gRR ^rtRR 
^rtfesf ^sRRlt RRtbtR RW RfS^tn Rfet %RCRt fbfe's RR RHR I 
feS3t%RR RR£*R feWt^ GTt'tfR (RRR «T TR RtRR RfeT 
RtftR RPR (feptfaR awn RfftRt rMrIh!’ RRRtRtto I 
feRtR RRt RR CR, fe^-tPRt RtfRRtf^WR RCRJ TR RtRRfep 
SffefajRT R?Rfeo ^R%T CRt fiffefeRR Wft 3RR ^R-R^RT 
WTTo <R4fel I <5f«ffR STRfRR 5 RfeRR RTfR^^RR Rfeo ^R%T 

fe^ ^JlWlpRl RR fe;RR, ^itWSR G RPR RRf I 

R^RPHRR ^rffen ^rR^fGRf n^R CRRnR gn^fewnR ^5% ^R 
CRRJ Rfe CR^^f rIc^R’ (Ultraviolet Ray) fR^RR ^RRt 
‘^TtfeRf 4fe&’ R^ R^RfTRfeR5 Rf*u’ (Cosmic Ray) «9R* 
WRT ^®R RgR ^5R ^R%T, vsRR^ R^R®g #R^RR 'i»|R'oM 
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^TRcT! 


Oct. 

vicBT^n l totR tof to Wtto ^STHW ‘fiftsjfto (RTM' 
(Primary Broth) ^ R®Tt i to 'S*TO fto 

^ ikfl-o ?TR fwt^ 'Q RWlto ‘ftg i£R, 4*f, ftoR’ 
toWjlOSM, 4 JI«|Ih*II, toR « rh^r «tJl%l fw 
«t®ii M Rij<i <3*ro ^to to totot <torfto 

(Powerful Electric Flash) totoR <pto <?R i <RR 
?R?ito^ *ro &r*n c^srr $ wtc?r to to tow I 

i i.s&ts.'o rh^f fto toMi^nR 

*i^fs<M> ‘^jttowr to^’ §*?\m i to wtfto 

‘4JTtowt torcto ROTto ‘csnfifr’ (Protein) fr®it ^r, ct 
R toR’ #WRR ^5RJ ^#<f £fm^% ^ I 4 ?rtRTOfto 
tot-to<T wf w sm #wrc*ro ^ fifR c m ™ ! rr «?f 

CT ^Tt*rtR W fwr% #ftw ^1^0 CWt I 

^8«|tto <R*Ft RRE^ CT 'STlai ^R?R# (Rtfto <RTto 
into® ^vsTTR *TO #<IW>lt*ra «TMfto C^H ^Tt <RR^ I 
R*R to^to toRR ^RCTTO’ >IT«IICT $ ^ 

C < H e l fsiJHlU ^]<i»i <SfT^S^ Fk.^ ^FR?I C*t®f I *jlto 

to?® wtwfw toR csR^t i to «rt toR 

^*Tt "5f«r% tot RS toto to toRR ^R5’ tolto topTR’ 
ton to<i*t (Command) 4? <HRR Wlto^ 

•TO i tot Wtoto toRR ^R 5 ’ (Lighting flash) 

< Rhto'®tow f^tot ^to to tofiR’ £®ft »rfe ctore i to 
to tototo toto r^r* ^r 4<t whriH toR to 
tolCW to?R '" 9 IR*T Rr’ *IW C“to CW I R^IW> 

torc^t ^ ’srra c?h « to 

tom w*t<i f%to ^T'Q wtto «ron: c m rtwi ^ 

^TfR l 

^o4R, ^'aiiw ct ^rito wtto toR to’ to 
tora toW*f (Command), Rf totoTre fifR'TO ^tspr 
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“3f 7TO '5/TfV C5K*RI rfffa TO, 4TOH <jj«)vi ^ /" (<?fi J <?o) 

- Mo *m fmtff ‘w, 4*r, frm’ mrf fam fim, 4mf*m e g% 

toto *w% %<r is^ ^hm ®to $fm ffcv m «<h /to ‘*# ,, / 7 i # £757 /®^ to?’ 
(P-owe-rful-Blectric flashy-'UlMM vfm-&*t i W'tfa-l? CTO cm 4vs vat £ faS'tft 
‘4jtfim 4ftm’ 4vfe sim*! jum 1 4$ ‘4jifmt 4ft&'-$ #tottw tot tsfi)^’ 

%ro ??sr to to; otcw fjf mm% to 1 4 iffon nwi R&hRi TOtot fifvs 
c?, 4 ww mmfa fmt-ft&wi toto to? mm toz? smfrs to? sm 
eiRi+iiw m mw e? to/to / ysro tot fimm cm ft /to ‘ftuni*’ ®*7 
‘yisiiiw’ vHm tot® m, ®m ^4m m s^® mj ^t^tosto 5 toitor ? to to 

/? 4TO® 'HJPlft? fiiss/'f /TO ?®TO®7 ▼ /»?« TO, 3?/® fc&FlfsKI ?<swi>l-$ WTO ?7TO / 
cwy/ ifl TO/cs iSPf 3/75? TOT 5J77 TO, *7 /toj TOT *j$ 8?-^ 3f/c? i 
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5 Cvfulw £$/<#/ ^ <PC$ I OT, ?R[ ,Ky 1*h*l ) $lt£> £ffe*!l*1<t> $[C**f ¥JHJ 

J}3° 4? 377*7 7£? tvWlfh'tW *fi$ 'TOJ &H W7 WiJlCk i” p S o tr(t) 

- 4 tjfifikv w toto? t?i& Tficn fmw ?ts? ^f, to? jam*!' timfa 
•mmVFil 3F? TO7’ few "it TO77W / 3TO W®f TO7 TO7TO TOT? 

w<w*73 toot faw TOOT TOT w?c*/ fey W / TO 

3/37 sf^5-^ $*wH ^OT 3/TO TOT fayVFfl (%F(<3 *TJ FN13 TO / )n>(?o >//c«7 $*11*10$ 6*f$ 

4$z *rm w<c<$$kv fasfit tffa ot, 4*r, ftro’ c??fe irof to toto ^ot^ &ct- 

fepTO TOOT #OT7OT TOTO tfTO TOfi^’ faff *<OT 3f^ / 3OT J^TO 0 * 7 t 

TOOT, *3*7, (ZfKffi ^V'i) 0|fi//<7 Sffis v fl*K<P * 7 i oilc t i*i 3/727 4? ijMlw 

TO77 TO 3TO TO ??SOT” pS t fr(?J, "it ^y-TO few Cl, TOT? WW TOOT? 

‘TO Wffe’ W ^ TO fa? ife TOr»rf? % TO ‘TOTO W’ TO / WW 

TOTO tfTOT Rwfaw ®W JOT 3c<769 / 4TO2? ZfWffi 37737? TOOT TOt? 
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«rn^s ^ ^rfUT»ri^ ct ^r®s^ ®k kR’ (rtwmr rtrr 5 W 

^TfR ^5RJ RR ®t ^#SS^ 2T3#^S ^CRE5 I RUlO&R W|%RR 
fRR^ %?rf& 4*lR CRtR* vsft^s CRfRtR ®TWR 

‘sf§r’ R m fc*if|jfa ^[rrr rrhr i 
^®rh. ^iRc a ^ ^r, R^tRwlR ’jft, vj^|f<c«a rr*r R¥R 
'5iif<'oH w ^[Rc-a Riff* 9f%mi « ff?nrc*r Rsrrats. ®M*rtR 
arf®wr fifirs Rffai ‘ffpft’ r^ rr*r RTt'RlR'QtRk; ®k ^r’ cre* 
«*fr kR’ ^r Rtw$ ®t ^rtr r**#!®^ ?m \ rr^h 

vo'NHN ^R’ W*Tf 5 ®^® Rf® R^MjiJ 'Q RR>R SfRRR 'QtR 'QRtfR® 

RtRR ®tw rtorrrrt R5rfR^rRRSR i r^ir r^ji krtiK 

®NtRtR’ R3MR 'Q '5^r*ffe- 1 ¥spsH 4 4* v|*>k^4> Rt5 I 
(*) sr^8 ‘Big Bang’ *l$tfRWlRM «w$>Wt« R$R CRtRs 
Rt'SRt ®t% TOT^t (Back Ground Radiation) 10 32 K. c«HRs 
®Rt® rsrc® <i^ih sftn 2.73K. 4 crer ^tcres i 4$ 

«fWs WtR'Q TO TO ^^RJR C*ktR RRR R5RER ^^fffk 
CRRR kRRCRR wmt #t? 

^srs Rf®j Rkt rrs® f* ^mcwr ^t; R^iR(. B <fR ^fS, *ifabt»Mt « 

Rtk* ta't? tRRtR sif®fi> cwit rtrr wrn <if$\£\s R>^Rt#a 
« R^tk’RRRRt «8iw<i rrtcrk ^ crt^r ^r i r>tir kraf&- 
k*ftR Rjktkfik kt^tR ^rrj^ cr 4r*sir r^m^ « ^k*ff^tH 
r^ir sfvsj^ v3 kk kRrt%r £rf®fRR®-^ cr r^rr® 
rr^ ffRtR fRRt’fR 5 kcRR* rtr Rt ffra *rrtR Rt i 
^ncRR «i*|fik ^sr sjrkrr wrj TOf ii^ikwk *iRRtk<p 
^fStotfc* 4 r# RRfat ^Rs. R^tkrtiR Riff* RkbHRi « kTr^^ 
'^IW^fD opqfet «Pt R^ kr^ *rtk I ifll® fRRRk ^R ®n?Tf®nR 
■^fWR RRt ^NClS ^rRJ * I RTt <> ftRk WfR'Q 

R^ C®HtR 'SRJ RR° CTO 3R£R ^rmi ^R# ^rf^Rl « C^ 
RRT® *nk I CRRR8 4R# kR’ t®fk ^tRJ 4?T 2)tRf'Sr% 

FfR’fR»fR CRR1, 'SRtRR ^TR ^sRt kR, RR^, rH, CRtRR 5 , "f, 
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RR 4R RR Vilalii 4Rf5 *tl<ll<1lfc<l> 

*r#3 rrr Rtf rrtwr tfR RR-fiR r^r R*t rh 

RR SftfR I lira# R^’ ftsf) <1 SIC'S 4R]>^ RRfR vSffSRt 'SI | aliens 
'flsiC'W wt'Q'om rr RrfR, f^i *m r^tR r<rr «?f 
^r r*R w<i 'aiM\8t-m rin rtw r# RR r$r^ rrrr 
■am* «hrr ^ w 4R ?pr 4R 4Rfc> ferfi? cw- ^fl», 
Rat, ^n?R fiR, Rtf, %*t ^wttf rti ?r tf srr R«rt *f«?r 
<?[trr i 'arc^m Rt ^r Trt'STrt r rjr ^?*rr^ ^iwi 
(R eplace) RR R# ^RRtft Rt*ftf ~sm, RttfR 

tfabM-ii vs R^'rfRR^m rr? i 4*ttr ^nwR 

^aj tfR ~*T§RTRt ^ifaRR :3 jftRtf 4<^ <R<jvSkvo srrt'R 
r*rr ^*fRtft rr wsjRrr ?irr of?*nR5 ^ *iRbi«-Mi vs 
Rotr r?. r^rrrrr RR^t srcr ^[ftR RRtf 

^ ^tfR i ^ srr^: R*ir<i ^iftR wr 

^R^RfR<I Cbtr RRRt 4R *RRR fR5atR<J R5RR RSftffe 
'^^ll^vs Rf^s 'aR'SRTKR'3 4R^RtR *RR RRR RR*R 
^<R 2RTR3 Rtt R<1Rl I 

^rr $snfR® spffi rrtrr ^ ^rfRR ^RtfR# rri r rrt 

fRRR 4Rffr ’3<F^ c f Rr f^ifR ^ iHRtCR RtRt RfRTRRn 
RS’fsRt'R mft WRR i RpRt Big Bang fRJR fifNtfRRfR 
Rt*IRR 10 32 k-4<J 4R WRR <H R*fR CRRflRR I R^ffas 
Rtf r^irr n<>ifaRR ^rush <[tfR rr rr rm frfaR 
We Wo #f!R 2fR 2.73 k.-4 RR 4RR| RR^ 

■SRlR 1 ^ £ff%f& RRTRR tfRa 3R FjfRR CRRtf RTO 

W, WR ‘2.73k’ #R R’IRR ^ RR (R ^C'fR CR^TR 

C%^ RR RR CRR^ R7^ (R^ l RR^R RRfRSf^ Rl 
#<HRI RRRRR «R RRsR^ tR RS RR ^?RR ^fRR 
RfRR RR? R-f^ 'SRj RjR ftw RR^R #HW RR I^R 
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RtRCR? Rft ItRr rircr rh m rrcr g rt <iHt(!it> ft rrr 
#rat rrr g $ ftRw fR5irw<i Rtfi^ i 

Rt^R RtRJR RTfHtftR Rftzj «^|M fRRR ^F*ftfa 4RTftR 

8fc*j?f ^sr rrjr RHR^RepitRCR rrHr rmc*h ^ rsr cr, 
“^niH RRiRRettR g ORtftsf) r%r^r i 

^IC® HR*fJt ftR*fa RftTO *pfa ?R£HRRR ^RJ” (^ S 88) I 
‘^mt (ftfRRT%t) ft fercgR wcr ^fftRi crt*i *rt? wfpr; 
wfRms^t g ('SRfftfjft) g ^rc^<i r^rD ft^ ^ 
RftaitfcH RRTRR5TCR <sm ^r ftfgg wrr 'srt” (go g b-) i 
“RrtRmstr g (w ^Riftsrfr>) ^ '&j>ic^r rmrD crh 

ftf^ X5Tff$f ismt ?jf§ R# Rtf’ (v,£ g b-(f) I ^ RT^RSj^ 

Rrf^. RtR^ ’oiMT^tH* ■"*!$ Rt<^ gf%tRt%R WtftCR ftCRC^R CR 
ftft fRRt tec*fj ft*fRr RRlftsf 4R?. CwWt? RR$ WR 
crh ft^ ^1% rc^mR i rhr rrr? 'oTwr ^g, ^ e u 'a ^ft\s 
srcrr rIrrr ftcR ftRRft ^RRft rrcvo rr< Rt ^crg epfsRTR 

ftf ^TH=Tt 4R %CR*fJ G RW C-*ffttRtR 
4Rf& RRRRtRCR fRRlRR RCR CRt RRR RW ^RtfttfCR 

4ftCR fttfa RCRteRR® RCR RRR RRtR ^IWH G RH^M 
RRtCRR rH>CR RRtR<R»tCR ^ft RCRC^R I Wf RR^ ^JRtffts 
CRt ftftS RRR-'gfa RW , -SRtft# 4R^ R1RH RJRffa 3CR 
^fRCR CRtfa RfRCRR Rftf^ftR ^RtftR RfRR'ai Rift© RC®TG ^f 
^Rtft??i? I^cr RtRt ^r?. #wra RfHHwr’tm chc^g 
^CR *Tt I ^ 'SRJ ftft RRTftRR ^ftR RJR^t’ ^JCR RC^T RRt 

Hr’-^r w wHim ’tfe crc’R^r ^ "SRrft^ #m 

G ^ RCRR •H^HCRRC e m’ GfCilfStRif'S Rft^oN 

G|<1^|<) ^TfRJCR ^HM RCR CRWC^H i ^ Gf’RR W 
^JCRt Rn^llU CRTR^t^T ^GTft ^RSt RCR RtCR I W RT RtRl^ 
R^Rft fR^fH CRIRH RCRRR -ftft^ RRRRtCR 

(RtRtRfftR R^ifttR) RlRhHG^ G ’jftft (^W£f 'SRtftR ^R® ^R 
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fro? TO*? ?g) ?>1??IW; TO»8?? (TO?) TO?c*t 

toi%t %t^” Os s 8) i tot %5 ?ro?t? wt ^ 
^RtTOsfC? 5 TOTOrj. TOTO?f TO# W^Iia 4??f?? ??TO? sinhiR^ 
W*? ?fi>C? %5 4f?C?Cfc*«H 1 TO^t? ?TO?P5# ?l??>$Hi<i?ili) 

?t ?t ?m ?ro? to srt« to *ifa^st #i to i 4?? ^ ??!c? 

?iwtit ?*if?-#? toTOf ?f?t>i??i « TOra? 

?toi>to? toto ^tta? >}f$?TO ‘TOjM ?*?’ (f?ira*t ^w) ?t 
W ww 5RS tow 1 »£ito TO§ ?fi^ «w*r ?rc?? 

to cro 4?t? tot^ TOTOt ftSfo ?tc?? TO?? to 

TOTOs ?iTO§ 5^s 4ww 1 to to TOj ?f??&Hii?i?i] 

TO 'Q ^CTOU C*flTO?1? TO i|*rf?C M 4? fTOl TO? TO? 
?l?«Fa\s *tfro»f « ^ 4??, v©r ?ro? ?i?t? -?i wf #???? 

<3 'iiMiTOi’tm «£R^ ^? (TOfroa) #c?> ?fn^5 1 to 
TO# TO? TOt f?f? c? ?TTO 5RS TOC^T TO TOC^T 
TO?- “TO TO? 1TO? TO? TOTO*f ^ ?#?tW «f 4?? 

^t*R ?sf??fW fiffM (^?/TO35) 'G CSiJtfTO? (>fr % 

^) i “TOTO; cro%? 'G ?^c? csmTOTO ?f?ro?” (io s 
(t) i “TO? £f»tS7n TOTO?-t TO? TOTOTO# 'G (TOf? 1 ^) 
^ ?f??lW, TO? ^ ?f??lW W T? 'G TOTO” (fc § ii) l 
TOfK TOf?P5t ^ TO? ?? 4? CTO? ?v5 ?^TO? TO^TTO iTOfC? 

?TO^? ?TTO# I 5 1jl?l^'9C?Tt TOfTO? TOT ?J?TO 
?^TO (Mass) TOFsTO TO TO?fc-f??l^ fro CTO TO^t fcoft 
?TO^i TOTO| TOTOTO ^ TOit? TO? TOC?f #???? 'G 
TO?l?C?t?J TOTO £©ft 'S TO?£ TO? < TTO TO ’TOTOTC? ^TO? 
TOfC? TO?C? ?f?t? TO ^ ?JFrr#TOT? ?C?T "TO?’ 4??. TO? 
‘C?t? ?I?TO’ ^ TO? I ‘OTt??J?ft? CTO fro ?t ‘^g?C?’ 

TO?^ CTOfeTO? f??# f?TOC? ?TOT ' C? 1 *?? C?C? 
2(%f?TO TO? 4?^ TOC?!’ f?b^f?\s TO *Fs C?# ?•??? TO3 
b^f?c? ^%? ftlk? «ftro o??? ?tow?? to?c? TO??i) 
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#TOP 'STst^Pt TOIPWITOT CTO TOP* I TOP TOP 

^stotop ‘wtfro *ff^’ top ?p cto topp tohp 
I ro ^ <rfFs?f wptop to?. TOm-wtTO<T’ pfrop ^jp top 
tototto ^ prfsfa #<tc«p pfPro ptoitop tom^ tot 
cto top i ^ to^’ c%r to^iIS l#ra ssTO'qtpp ptfro 
4TOsTOit <3 <itp wsj top i ^^5rrc=r '®t prop 
“ cto%to totop tafa'o ^s?%, fwf, to 'Q 

(ifc § i*) I TO ^STOSTPP PTfpTOtTP 

PTOT TOTO TOPP «$sT«r TOP TO ^#TOP *TO’-^ PTPt I 
*{ftft f&?ps TOP TO TO TOP TOPT% TOtf^ ‘TO’ TO?. 

W i “f^r (proifror totrp frorfro pf^ntro to « ^p>, 
pppt frop (^8 g oo) i to?, Fg 

pmto to toto r (q-< 2- g ^) i TOfp sif^it c%t 

^R<1NW #TOP, 'Q TOtTOTTOT Wfwp TO TOF 

CTOS ftfpfg to PW TOtTOTOp l^fro PtPP TOt W 
(TO) 'S ^TOp (Fg) pit TO stfro PtTOP 'sptpC'tJ TOTO 
TOTO ppf^o TOP ?TtTOT fTOTO TO (PCTOT I 
TOT stp WfTO *Tf TO 9 fW TOfTOP'f 

TOftoe *P?TOft$ TO CTO Pf'GPt TO^t ‘pCTO C^P’ 

TO TOP'S ^TOTP TO vs TOCPTT TOPTTOlft ‘TO’ TOTO 
TOP CTO TOP Pftp P I 4TO 4^%* TOP (P 

2.73 k. pCTO pst^rp TO top #pto TOtotpP 

PP^fTOKP PTOTO blftTO *rfPTO CTO CTO TOP I (Pit pfro 
pfTO TOTTPt tcp TOP ^T% Pfe 'Q WRPP tTO ^ 

CTOp TOP TOT© TOPP l CTO5 %fp ^PCTO Plfro PppPP 'Q 
fTOTOnft I PmPC^C'ol ^TP’ ^C^ CT ^afP <3 WfCTO 

*ffe ^®P 4TPPTTP PTOJ PfpsitP^ ’jfpfP Plf^ TOST 

Pf#s | TO^P, ^itt ’jfpfP ^RJ sspt #Wp ^StTOP iSpJ 
CTO TOTTt^ PP I fTOP CP PTTTOP PWop pC^Tt TOP 
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ipfa cvww e 5570 csrnfmy 1" (>o s <?) 

- araw 3 JTsrfo? 77737# 73? / # 0/5 37737# 3 vf m* wz *m *tu? m 

■} 0,000 £077? 300 / $075 30S7-? 37373 3/3 £#3 ^7103 £3sg /?£7£3 ®/907 W 0S£? / 373 
3f0f5 £7?3 B77T0? 3715 3? 37 3f7, S?7, <W0f ?\s7//*r / 3£33 3137 ?*HR 5*?7 37$ 337? ^3£0 
7377/3 £J*r/07 0Z3 3 /m> / 333 £7?3 ^7£0 3 3J5I33 373 &A%? 3037 3737 0£3 37J5 1 3037 37 
^3 30/5 3376 W/JJ® 373 £003 373330 773377/30 7a/i(0 (Fusion ) 077*# ?^7*J ?73 
7770 / ^ 077*# 733$T0 333 £7?3 87710 5%3 71? $3333 S7709£37£0 3Z378f$3 077*# 
3373 0Z3 37733 3 753 07? 37T7 / jf/«?)9®/£3 $3339 S770S737 77/300773? 7#? £7?33f770? 
£355 70Z0? (^r?3j a 73? /3®3#3 / ^[037? 337 373 ^£33 $33 73773 37? 4R73? a#?« 
(3$f#T / *3033 £3 3$3 <37$? $0/5 $3393 S77070 ?/$9o/£3 3733 £0#3 ^7# 373 
|3®3$3 013? 3/1 073753, /0$ fo yfofarfbl CWfflft 773373 £3777 33? 3 303 £0737 375? /0 
073 4073 $07ra #>770 77£3? 07573 £03 3 /7737-/77$ af?;073 37 303 537? 33? 


www.amarboi.org 


8oo 





“war wnr ?m?3-$ ftft (iqfarii) +IZwtw viz ?#tw 

m*m $ ororo /' (vi? o° 33 ) 

— l jt33 %fcfi> && $R<i rniwfi C3tf *f*fa ^3us crf<i &nftvu c<p*j +0*1$ $ 7 ? 

S/oar lV/nrf TO ftTO *f wlc<ni<i 33JW (M<P fe®> &! JTO TO/ TOI*77 4 

*f? -ji5? $?few #TO ¥$FFT$fcl C'stilfsfy'®c ff iicy '$lc e i!-y$<Pji<i<i 3j3$f <fi(3C$3 i 

yro? 43$ ctfwtfut m m c% *yftro? fer? ’tt/tof? Ttfft « wsrff i to & toft 

JfWffif&o 3l$C3<l (,<PM $<Pl<l SjvM-Slfovffe C$3 *ffi<lh K<P C<jR 4^f JfiPfjl *fK3 *3 i TO* C3 
TO vzl&lw WifJPI ^//wM wfifa *13 3^J} 3j$ TO Gthiw WWQZrtfFP J!$W!Z3 df 
w*r jtto? to few ybiftiC 9 ! fcftt *3! *m *m yfaici #ft to? w 

ff TTW, ^v/ff/^ ft ^ws Sfflpfl 9 fl'QJT!3 C^J^fJ 33? ®7f*P w$<pI<! $>c < j ft 5/TO WTBf wjtf C*!V$ 

*m? to fer^r^ to 3^to tfftf? crot <^ro 4fe/ <?m wwm ft 

OTW ftf To? W57 3f ®H 3Itf? TOFT (^ W ‘^’ fero TO7 TO 3J? 
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CRfWW >11 to 'Sffto tolCfe> “?ja 4RS, ^ Raata l^ilfajvo 
(££ § 8) I ^\% (71 totRT « ®mw» ^TfSRTT caw 4Rl!> 

Rataa ^staj ^t% #aaaa sraw^wta Rito ator ^jacaa 

rwr wto RRriRt ^5 w ^g <k<k.s?h i cr^ ^ 

fRtoa r#tr aataawtca amtataa to >jr ^a?, R?ga 

<toi| toto tola tori; atRC^a RtW RW RtatRCa (71 CR1R 

Rtato cana «raaa artaiw ^ at ana i topt? wnsriRt to 
wm caRta* rwr at faata wnrat wi ^<feR totR Raw atfa i 

“^T3 to WaRT CaRtR 5 RWR Rf” ( ) 

^(waR Back Ground Radiation 2.73 k. caw ^wafca 

CRtto C%R CRCR^ ^fft (71 *mR ^CR Rt, ‘faWR’ CR 

Rat wratwaw wcaja Riarca Rato Reacts. i 
'Big Bang' iitowiaca aasRsfT^ a^a Raf*r§ caw atwat 
Rf%a Raft (Back Ground Radiation) 2.73k. (cr«i'»M) 
aaatoo Rtaw to to ^aia wto’ aaa wi to^ 

«I1TO fR «Tt? CR RMCR <^H totCRa WtRI aCBf- 4W 

wta #aaaa RtatRwtajRt to to* awta acs t wta stRia 
R#^ a^ata Rat aa I Rtaa ‘Back Ground Radiation’-^a 
awa awta al; waito ^ wtRaiata fatw^ atta to ^ ato 
'Q a^ ^1%a Rtca Rato Rto i to ag at aar<f >jfta aa wwa 
acattoa aRatwaa « fika atata artato Rta awjwrw 
RatRfa ^ Back Ground Radiation-^a waa toatot aa i 
ww R 3 wacataiwtw aia Pre-Heating aiafta ca fato 
Raata if wtaaHta RttR at to r^rn aaw at i Rtww 
toajw caato wtaat 3 t aca ^ara catto aaa Raw 
aattot R$a atow R$a %rw to to asa 

ana ^a?. Pre-Heating ara^ia Rtcaa ca alto ^toto aca 
ri totoca R<t«, to atoa Rta ca^ ^a’ caw -^to to i 
^ana «r*f aw wraaca caat to^ wfa wt ^wt ^a t% 
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fU 3 ! 

“TsiWi fo fimffcm iz>tj 3733733 to 37 £ 3 , tot? vwwtf « 7M (w?#y) 43? usc^ 

57373 $? 3 ^ 357 ? 3#TO3 (<av ^tftramn it*m) 33733 3 / 3371*7 <a?s *ffo tottj$ 43 * 

fifwB wm m?" ( $ 0 ; b-j 

-- Big Bang 5/?7/w7sc*T3 3/3J757 4 3?//3*,7 TO73TO *77® TO 43? 4^f 37£3 *333’ (Time) s 
£373*77373. 3737 <5^# TO? 03 * to / *ltw fasffiwi mtm 1 'Big Bang -3 »TO ^ 
4/At ^T*/?*// 6 7c«p$ 57^37 4^ fa**ni<Fi f © 3\^i**2[*f yfoal^ffiifts / 4 ^ with '5ifjjzt1i c it<p<i 3£37 3 ? 

<s *//«"<i £3 37337$ 373/3^ 4 «j ?73 fiyifirs $73 ■j^p/Zi-ys 3 is 3/3 ufznFi 3/3 ?£$?, $7?r i T 
wfa/& wm G$m c*nps cm* it i wfa fmm $77370 ?n*- 3#3 >3?? 3 ? 

£$$3333 33*7 «73*73 VtlWlfib* TO SRjf 3£3£? j(/®£i}i 43? WS l^ 3*37 few/ 313 37f73 
%? 3^3 37 1 maw &4 §$ TO 33®f S?faro 4| $73 S7I*77 $7*737377 £3 £333 ®!73f £373 

37TO / “TO733 /337T3 «77$73* TO 5737 ft#?® 3%7!7? 43*/? 337^*77/$ 3* 3/3373 /” (}$ .’ Ir) 

TO/733 £373*737 «73* 37 37 £?73* iflgjf TOW 373^7*737 / ©J 5sf%3f /33S/5 S*7 *# 3R!7$ 3773 1 
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sffo'iMtw ft*5 ^$t\s crnifkna ft*? (57 ?h <p*i<pic$h) ^r? 

3TO W**/J? yifiiVJity 1 3[5?77‘ £*? ®?7 Oififffl 3>?7 5737 (?f few? TOTO ??W / TO £*? ^ 

vm$ & few? ^*#sr???wf f&nofi) 

- * 5 %* ?/7*f* '5f$f f fft$ « to*7J *775*7# W 1 ftTO a^/^W $ro C0fl£ Satellite « m 
MAP Satellite TO Cosmic background radiation 2.73k . wrftro TO frpwft** 
37 7 TO 3TO TOW 0/g Bang TOT #?7/ TO TO tfTO TOW W, $5? 57*7377377 aTTOW 
JfflSffti •&$ birfifyj 4* TO7W ^^<7 C<Pl}l*i *f*w *?7f? 7 5£? a/^/feV 57*737/377 3k. -4 c*tm 
W7 TO *73? £*?*? TO7?W7*1757 ^/t TO tf7TO of/ftuft VCW I 57? 2.73k. 57*737/377 J 3[ZTO C*/i/$/ 
ctff^PS TOT* ftfifW $C*]fa*l ?W / 37OT W/ft? W*7T *37 *s77 Jjy / wsftrff Rf&tf 

tffefPf * 7 TO few? ?7TO fe-=77 C#7? 57TO ft??7 / ftTO ?J7*)<F TO77 stf® 
yro ft*7# W <^7=7 *75^5 tf /*TO 57 yfifiriwi 1*TF5 w 777 4?? ^77 TOtf 
W TO 57 #TO *TO / ^TO’ J 77# *<7W ft?# 4*37737 TOT?-? TO=7 / TO^ TO 
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8o8 •}4'aiM, 



fB i$ Of»b" 

“feft csmfam wmn fkwfm (we c^Fs^i wt$) ^ « (cswfanvi faffr) 
FZi& / wan yftm (warn styt fiffi wt) 4W ftvm *Fj<rih“ (is ; w>) 

- ^ r 4^ft> itfeFniv mmfo RQi>viv vwpUfo 

CvWSWI, C? Cv§f3Wsl *l<Hvfcis fafBfj SfffiS o //c=7/<p ?ftps TO =W W*1Fs 

tfBzn «rer? i to? ^Frr^f few? £«to w* ?rro w% ffosm* 4?? i<t% ftfam i fia*R 
(Fusion ) ntf&v csP>-tmk c&r ffrwwm vt>m Wz§i&rn <smifa fefiww i 
to 4$ mfe TO? tot c?fe? toto ivsCwi'si (Radiation ) i c? »7 m^rflus 
f&fWFI WB, Csffee TO® ?®j//? TOT COfa §*W5<! TO? ?/®c« ?5J5 ^?“ ST??? ©r*T®©i=1/c<^ 
stamps to wr??7? to snwmj wtv <rtm / 

?^?i? j?to d?° /?*/<w? e to <mpm man tow yws fe»? to? 

3/^j/o/m *mwfe tak wfe?’ «s«y? i iro tow fctw tot pr ctot ??prf? ’jfefte 

/?*T?® TOs *W? ; 
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'STOFTfa V3^ >5m?n 804 


£ toi < 5 f 9 i% toj Rtto to toto tow? to to 

®|4>M ®T R»'o|W to® TOT? ftoR i£)$ tom *&&<* TO (TO 
TO® TOW 4TO f%^ vs«trj TO TOt6> TO TOTOF TOt TTfU 
aft^fto R?H>m TOtorTO TOTO Rijto* TOTO ^CM)|V|t*0t 

arm toto to cw i 

toto mwr mt® to ^iviic^ Rf'srwm towc*f m*R 
Back Ground Rradiation W 5 3,. c w CTO®fa C$wr CTOr® 
*ltfB5 <TO TOTft toatTO® WWiarr to^q tot to ^to 
<tom ctom tow torto totot i^wrm rs<t gtroto 

®RTO *1 |GJ® <jwt ®R®<1 ?RR fbfa® to^, HRs cto i)*?C®i> tok 

*&&<* to ctot ^rto ^mrn ^ to ^*rm 

<MC® TO <H<1C^ I itK&S TOT WW 5 Tjooo TOT ■'IW ^ TO 
TORTO ^RW ^ooo TOto TO ^TOH « ftoiTO toTOT % 

TOto i ?m tototo ftogrom ^ro «to *rtom Rto 
wttow 5 ? ct TOtft frosiro® 4t mto TOto 

^TOtTO TOT TOJt^o TOW, WTOT ^m TO 

tosstwm w^wu arm wUntw tomwit toto tot 

fgswm to ftow i to <rog am mrom to?’ artgto tom 

afro cro^ft to to c®?w-jw ^ri^tos (to ^ttot 

to wr^ TOmr'tto "^k® tom mw to to TOTt to 
to 5 to tost (tosrTO® tom *rsw i totftom toro 
toto toaito® ^r$r toroto w TOtft toq to to 
TO fm ftomm to *fw Rto i£i®Rm gto ^mrn to to 
to (to torom tort to tor to®i <rrw i £ to 
to tot gto ^rot TO®k® g 5 ® *mwm *iw tow to i 
?TOR 'qtori troto ^1%®#k® TOmt totom 

rhto^ <£i^ fro ^H?r *m to^f « to tot ^ 
to® torom « tot to i <m tow ^ 

fto^ TOTO TO 3®jwRm wfe® Back Ground 
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m«ll 80S 



"5oo 

“ftft rnmunm (wffo&iM wipitm) *femw w^lfcm mr (<t<t t >o) 

~ m m mm* « ft*f mm* /5ft? wpt 1 *® miw 4$ cm vcw 4 ms 
4*m yMk*$ ft®H aw « mprtmj fccm fufev *cm / m 

mz*tj mwf$ $ 65ft sft?H ?ifS& 1 *[$$ &$fwc* 4 *$ *^^ m& *cm 
cq, 1 Q*fm* cw &5Q m*f otic* v fici% mm $*$ *jm c ! osyfii &&$ 

c%c*$ cm m% 1 mt ^ftfft 4$ pffa^ffus 4*1 & fcc&$ 1 
mm% mim 4*$ w to w aw 4 ^/t ftw sft lap 

r^fdsre <7/%^ <rw tow ^ nos 1 m mi fcfim *jftfk* ft«r# e 

Wv^f W 57 1??*? C<W®7 '5^71 ^ftf/ W® 5 ? SOT, ^<7/ *7? I ^C'i mcv %Cti > 1**1 $*Jti tilfef* 

m^p3 m fwfo $ftv$ tifir 1 m $v$i f*i$ vfcs mc$ m 1 *$ mm 

mmfcszcmi 
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Bob- 'Q 

Radiation 3KR ctom’ *t>R RRlRf'S ^ft 4R?. 4R 

fewn rr^? W% to rrrr *iRbi»Hi « fto<RR 
to* rr>r *tw rv® rrrr c^h c<fr cto to Rl I 
rrr ^®r Rito Rtotre ^to’ 

toR*ffa toRT^sR Rto 3i«^to ^tot toR 

RRR CRtR* ^ to’tftRJRitR Rfisf^ ^oRf*f% totRR « tosR 'SR 

Retorts i 

Wai£R, ^ttoFa ^itR R>t$ SfRtRt; ‘'RM-'^R'RR’ WR 

$*T$t*R RS£R *^to’ RtRTCR «TMRR ^Ta toRto « 
tos RR*R RTt^fHR CR WU WRtR ^RtRKRR R'<f^s 

R^?TC^, sm i8oo *Fs R«RR *R *toR’ ^ 4R^ tot 
vaR WRtRRRFat to to* RR^R *TCR ^JJCRR’ SRR-t (R ^GTt^fR 

torfar <R rjrt r*r witoR ^tr tortoR rirtcr «r^r*f r^r 

£R>RMCR ‘f^SRRR’ Rtw to 4RSRRR ^R (to I tot R^5R3t 

4R5 \g \5^ gR^fa RSR £|RR <KRt^ ‘f*PS|R’ i£R?, RRR 

sr*r rmwwj ‘Rto toR’ ^to to' itot wttot 
«Kto 4R?, (Rt RfRR tofi> to^- RR® Rsri^R RR5R ^rftok’ I 

fRRRfij 'Rf’FR ^SRR R'S RR fR>? 

(«) sr^fs RftRttRR ^ R^ttof CR CR>R R3R ^oR W ‘ < lRRt < J’ 
(Atom) 'SR’fR RR f^R toRR ctoto^t (Radiation) 
toa R'QRR RRR 1 r 5? (R5Rt to <£$ oRTstto C^Sr%R^R 
(Radiation) WRRR to «to? 

totS ^tlRfCRR RRRR WRTtCR R|C«1 lib's RR5R fRR?RR RCRJ Rv®RR 
totfc RRCbttl 7Rf*t ^R 5 ^^ 'Q ''S3 R*R I ^flRRt ^TtRHRR b^to 
^srfto ^tftoR 2f^f^ (R>R RS (RRUs C^ltR RfR 

'SRRRTR to tolCR, C^R Rto ^l#ottR SlFslS's 

^'SRR ^[CRtR ^fT« RS£R^, 'sR^R ^5ftRRt (RtRs ’RRt Rto ^b ^ 

rvst<^\© ^tft^ «tF» rrR ftoR 'SR ^f%’ (Foundation)-^ 

RRtbCR 7Rf*l 'S R® RRR RRt^ ^ ^ 1%^’ 
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(Foundation) ^ 45 ^ $5151X55 ftoft 1 ^13<M 

^5 451x5 wmf 5x35# $53155 55x5 5# 1 cw- 

43# f 33 i$ I 3 f%?x 33 ’ 551 55x3 wm 313 1 l 3 fec 5® 3® 33 ^ 

1%%’ (Foundation) 5 v® a)«t^® ^s ^7 53 33 1 ^5 1%f%’ 

(Foundation) W C5We C515 ^tft f3%?, ft®f) 531 ^ 51, 
531 3 x 3 51 ^tft f3X3X3t Ito c5X5 45 333 3ji55 wf5-3iX33 
3# 3135 5X3 *5?3SX3 5f355 33 I 513 43# ^tft fifoSBRf 
1$f$’ (Foundation) 3#15 c5X5^ wfk 5X3lw% f333 313 
V333 f$fs 5x3$ ^tcsrt 55 t ^ 3 i 5 ®fc ^n ^pr 3x3 to 5 i 5 u® 

31x3, wm ^Mvoiu ( 7 i t 3 x*#, 3 tf 3 , ^ 55 to £®ft 531 33 

if 45^ $31515 #X3$ $3l?F5 ftsffa *jX3t; '85 1$f$’ 
(Foundation) £®ft 3X3 f5X5 33 1 45 C515 f3W C5$ 1 
43T3 45# 31X^3 fto 5# 5t5lt, ^®f3X5 C53F® 31X31 313^ 

'S >|<Sj^\8'0|W Ulto 5lf$X3 f&X5 51513 W5J ^5 ^5* 51 1*1 5^5’ 
5135 1%%’ (Foundation)-5 '333-11 ‘^p5f‘^f5 f5^5%T 3X3 
W1X3 I *^5’ 5t 1»Rv5’ 4 1 3l3f$3 55WT®k $3151X5 fisft 45# 
5R5 1 5R W C3j$ 51 W 5^ (3T5 51 C55 3#3 '333 5lf$X3 
1$X5 515X5 3X3 513*13^ ^FT’ 51 1*155’ 3135 1$f$3 

(Foundation) 533 ^45X3 f^^lRr 3X5 3£5 1 1%f%’ ^[wf 

to 5151 C3l#$ 3^333 55 I 

5Jt3t3 5f5 45# ‘3l3fX'53’ #X5 5151$ 'Q (Tt3X5 51X51 

f5*rm ^ 313TC# 5151 % 5X5 5lf$X3 5rft3, 5f3 5155 3X51- 
5#5 5l3X5f^5 R^l?X*f f33M 1$f%’ (Foundation) 

3t3l5#X5 *P5-*P5 $5 5# f5X5 *5X5 C3X® #XE3 51 I f33l$ f 5515 
1$f$’ (Foundation) 5T3T$#5 ^ ^»5 (mass) C5 5f|5c5 
515X5 C515 £1515 5rg#5l 3 ^ R | %5f^5 

f5^t55 ^ 55J 3f553 21515 5X5 f5“Sl3tto 5f5 5lFfX5 
#X5X35 1 51315 ^1515552 C5 5S #X5 ^3, 1%%’ (Foundation) 
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« C# 4# WtfTO fTO if^s I firf# ^tft RS# 

fasp* 1%f%’ (Foundation) TO^ Rl TOcro fTO WH 

TOTO ^TO TOtTOI R I 4*R # 'GTO TO?T#® f#5?, Rf 
tTO®, # « #|vbW CTO*T I>TOT $TOl TO 
tog's ■ = ttf% 'aw^ 1#s’ #(.<=1 1%f%’ (Foundation)-^ 

w® to ^r % < WR'Q to# to c^fro *ito i to # 
toto t^TOR fife*, # « #KTO totr TOTO (mass)- 
to ^rora #><t %s w^c*fj TOt 1%f%’ (Foundation) 
^ TOTO (mass)-TO ^TTO TO1CTO iiH^il 

4 CTOI# to i ^#ivs csw^lTO TO$c*t c<rcR 

\5rprar 3 <?rr ‘^'o||R<p’ <imw to° TOwt twtfe’ 
\8ff|||l}'s ‘TOjTO ^<TTOTO CfrBt TOM I 
ofH-^STR C^rm^Tt <PL<\L^, “TOms^t 'Q (TOlfTOl TO?. 

to f%ro tops to r^r) toto ^’-4 siifrvs wrwra 

'QTO TO# (i>8 8 «fr) I TOf ‘TOr-«$<lTO’ 4TO TORT 

4# RlMT TOffTOf « TO taH RTOS TOR ^ TOlf^I RTOt 
TOTO TOJCR SaTCTO TOBI Rf^s TO TOTOf TO^ CR, ^ft 

*i w iI¥'o cr cto «fc^ Rt tortto ^ TOtros to ffirar 

*J#f TO TOT® TO RT I 4R# TO Rf^ TOR TO -TO 
RtCTO R#TCRR TOR*f <(CR fTO ‘TOiTO TORTTOfroR’ TO 

(To Tot rrm i ^ (To irof& f^cTO Rjto to* R5TRTR^ ■siR^ 

TO RtRITOC^ I 

TOR1TO TO# RTO gtr TO# TOM1R R#TOTO 4R# ^5 
TOR TO TOTOt TO^ i ^fTO TO¥P#M TO# TOTOTO *# 
(TOTTO) TOf%TO RTOT RTtRtCR Rtfil&TO 4TO R% 'Q RtTOTO 

fRro to ifnro ct, vi^lR*f ^tl, #bMHi 'Q fro^ 6 ! froro ct 

CTO TOf TOUT TOTO CTOf (TfTOT C^ TO 1 # TOI^ 

t%SRi TOtWTO TOTO^TOo TOTO TO¥t RTO I C#R CTO 
CTOt# Oi^ CTO ^ CTO TOTO ^ TO TOffi 
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'3llC c lH <3*^ Ollcnl 8^ 

TO=r fwiMw to ?i*5c*f C &? f i ctom >\m$\ 

mm ctom towtw to TOfftroi' ^fro i 
TONrfo® k&w ct, ^ ^ifw g m to*! 

spm cto *pqfew ^it to mm ^ **$’ m 

>[TO ^c*fit \§c<r wrw i wnfwiw \*s' fro ft®ft <pmt^ mm 
ijto ^cqjt to «TO i m TO TO «*$ ^rtfw 

*f%mi g f^r?ra' c t'G to *^?’ m ^TTOit TOm to 

bww i mm ta frofG spm crowm, ^®f cmt, 
tohst% *rfroro ^ froro ctog mmte 

‘■p’ ^T ‘rorTO «mw-^; to c#f fwromiT 'G i 
twt^jc^ «w ‘fwR g R'fefw<i’ ^rt*ro ■snttw to 
CTOft CT, 4^?, 4<J TO'T £fTO TO^ (WtM) CTOS 

^fl tow i CTO5 cm$ c^ c^ wro to <$t to?w ^ 
kt <*s ^re; ^fft ^pqfera i to (Tit tow ^tft 

"TOI*^’ (Stable Atoms) 1%fG ^T Foundation 'G tom 
to 5 !), *rt ^f*mro , g<to^ mm t toi*i tototo 

ctoH i ctto TO<n ^g wto ctoH w to *pf *kt mz. 

m I^Rs’ (Foundation) wr^tn ^toh fro to 

^*t ^RTMTO G m^ TOT® TO l ^g’ 

m°s G<t l^fef TO* CTO «TTO TO <n f^TO ^T TO 5 1 TO4^ 
>l^lRc^ TOtf TO TO CTO ^f§ ^GTO TOC 6 ! 
GW3 RjIgc® (Foundation) 'G TOWstw TOTO 

TOW i TOt<3’ (Stable Atoms) ^ TO 

^ i 

?(TO° WTO Iro TO IjSTO ^s*l « srT'sJlfros %TO 

^tft TOt^’ (Stable Atoms) mvm TOf w f^^pf 
’ffTO't ‘c^sf%wt’ (Radiation) W- m ^s % ‘TOt^p’ 

TOTO ^TOj^s m$m ^t Foundation' 

w TOfw ^T wrwt i 'afk?! 
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c*nwr<i trpt c3f| wnp fimkmwywH fa® <?w<n$f*mm 

GjTO?^ </$?/£ 5? 4?° d3FT *frf$l£fl$ /? ©FPfW jfetf (?<W/3<£ yifiW Vfft ®Jf V/5w 

w w &c*tfK<p y c fmw ff ?f&v w/" (<?s * a, <?) 

— <\Sf<7 ^fTO? ([/n/7j ‘TOf/J* (A/Offl j 3£5£- G$(/Im 7, ftSJ'V tf 

^t/to (SwA-Afom/c Particles ) i TO/J? TO l^fjFVPf’ *U C$tfo 

« Wfef TO*Y? ?cv ?T& ?Ui yf<! 4$ fi$fa*rtm t>$fhW Vff! ^1W' (Orbit) 
TOTO rnfiw lews TO tPTj*' (Electron) vfjfrti StyRv yyfj fwrm^ J 

wm %#r' vfifoptyt yjjSm m&^j? t>yfirc+ yfcswvms *wf wst *t / siwafe® 

?fii<PHi ®tfc$ i fefe / ?/? ilfaf? fiw? <pc<? ^EI<piI^<j wfay ?/?*/ <pt<t $[&p i5^v i5 fififati 

cwfcm fct ^t/ W ^ iiihHiyw fcfm *ral mj 

w 5 / ^<Jd^ / TO TO? TO? W? */fe (Radiation ) 

pif, ?/ CfpRff ^ mfcvjxv Z*fcfik l 3v5?ft TO/ TOt W%f0 TOT ftft ^9 

3772^ ?P7 C*J CVlwl fccnc% &J ffifljfa TO/ */t^/ / 
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srftsira >8^ ^rr^n 


tor CW 1%% ?! Foundation' ?#? C*tm C^S? 3 
c?to ^rnTf, 4?# ?ii>i^w> ‘totot’ to ^to tor «? ‘to 
?! Foundation' CW =i<Mt?l C?W sf?nto W ?re, 4?# 
’tto? 3 tore wncn 'S? Ito ?! Foundation' ^?i? ^r ?! 

ftore c??? « f?to w #1 ’fra to cto? ?s? 

^s? W (Unit) ‘*l?to (Stable Atoms) C &? f c? 3 *^ 'Q? 
1%% ?! Foundation' ^?i? ?T?3ps ?If’f? 3 'st^lwl to 
(Radiation)-f f?fto ^t? b^to ^?m ?? to ^tor ?re i 
4?t? topto tot? ftot?? tore? 's to?#s totott?? ?t?rt? 
c-'Wf® ^rai ‘Big Bang' ^iRrerat? sf^s 

(totost ‘fra#?’ ?#?? (Highest Energetic 

radiation Particles 'photon') ret? 3 toto’ (Quark) ^ftf, 
to 3 !?!? 3 ’ reftto t£#?’ (Proton), toi5? (Neutron), ^ 
$m 4H (Electron) ?fft, wf?f? csnto, tog? 'Q 

tf3<#? tops ^t? ?^? 1 f0v5? l^? 3 ? 3 ) toff ??to 

(Stable Atoms) ws??? ^?nt?r? 3 W tor??- 

tor?? ‘???!f tors ^t? tot 4??, tor??tofto?-tor?? to’ 

tors ^t? <m ?*t?t^ i wf??? to ?re ?§ 

tot to toltof «Tf«5 ^t?re i 

4t^?K? ^f^OTt? ?*rre'3 ?*rre Tftr? (totora 

totft re’ ctoto’ ? 3 to Big Bang toy? 3 spst? 

toito ’f? wnratoi? yw* to iff Ifs 

renwi ctotore’ « tot? to^re?’ ^??ran:? ^stw? tor? ranter? 
>st?T ftaf! ‘^THtotPs’ 2.73 k. wr^NM ?! ?¥? to 5 

reft? 3 ?!'Q?t 'sfff? 3 5l?to (Back Ground Radiation) 
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Rlfa$lc<i<i Rt*RR ‘Big Bang’ fourth sRlf'ho ^r 

^4fhc^ ik'iafl- RHR Big Bang «P#t« ^sin ^*RfRR 
■=5^ rhr R'Sai^i Rjrr <r#’ $<trr 

‘$W«ftiK C£|f5^ « wtf^^s ^sRt RT<R CvsR*f 

^Rtsff^f ‘^ 5 i J i (Rpp’ (Neils Bohr) ‘ ! T^n < 3^ % e i<aiH’ 
(Electron) t3RTPi>R WR'f (Quantum Jump) 

r*rr *if%R ^i<^vij '#R TO*t *p#Rs ^grt ^ 
ifc'Str rkr fwFft ‘Lise Meitner’ 'Q ‘Otto Hahn ’ ftSS'i 
Rsf^Mc^ ‘Fission’ ‘$v5c<Hii-$v»><F (Uranium-235) 

fi§Q»iiw-i?p to c^sjm rri *srk 

wrf#s ^of*r*tf^ R^%iIT5 ^viiHJvs to sRH ^ <R, 

RSR ^ (Unit) ^tft *RR|<J’ (Stable atoms)-R 
R^HprR (Nucleus) ftoftoa ‘csif&R « R^iR’ ^Rto^R 
4<pQ)'i> TO WFR sfroR stfelR 1%R’ (Foundation) 

^ £ RvBIjMiiym bi^'fr ‘cstiRr?’ <R<R>to5 

R$(sMllt*l<l b^Rt^ R^TO’ CTOft^s bl'St^ %*F#T’ 

R5J^ ^5rpR Sftcf ^ TO?l ^J ^Jt*|^>!,n< TOlbb TO 

Co^ffWot (Highest Energetic Radiation) ‘RR Rf 
Foundation’ wi ^rc*f TO RRtWt RR TO%l, (R 
RRRTH'sRi^ Rwifoa 4t to R^RR TOE^ i 

TOT '3||©JC<P<1 ^RcrcR RRR ’JTO C'S's? ‘Fusion’ *taR>Os 
4Rlf*RP ^t5RSR « RRrR TOT'J ‘«RR’ stfaRTlR fS* TO5 
< TI<RI c fRR (RRR (RRR ‘Fission’ *RifTO r*R (RIRrs < ffisk 
R[tft RsRfi’ (Stable Atoms) CR TOT® to CvW t (RR! TO^, 
TOT ^ r?r ■‘Rsnit^o i%f%’ Rt ‘Foundation’ %TO W 
TOTES WR^I C^srfewt (Highest Energetic 
Radiation) « RfB^ to b^fro 4R* Most 
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8 ><? 



■* 6 (w vsifkw) ^rf 3 ^ t/?77to **?-4«r ^.ifi'i (•*?' 

CWBB Jjg r zrm *?-d? *n*TF$ <3 fwf&S) f (*8 t 0<t) 

- )k)\D W*I G 5&1 ^PT OTfW’ Coo? ?F#7 #/TO TWVVvfy &!**(' 5P^" 

zi%3*fT$<3 to* / /W* #w to prttf cq, w o$b TO?*? vfmcfi fcSf&tipfe 

byfrw <# 57 ^ ^5 tPfl*' #far fk^B ^Mfkvmw. **& *nm<i km*f 

CTO* <&$f&&51 ( Radiation ) *rnij& W TO? *OTTJ ^ cu$f#mc<fi TO/ TO C*? i VRB 

tc^pf' itffri w ?7?r^? fk^B tow cto* c*t>c<w fk&i toto *rr fku w\ *m, **& 
c&sif&Tiv! (Radiation ) 13U$ CTO* Vi i fcfc 4 ftro TO omt ?TO? ^ 
3*C?* / ii??/C* W#^TO? C*tK 1 * 110 %- WLgW ^pBB ^7* < 1 tfPfv&l *¥TOJ wl*f*ff& SR 0 ! <P< 1 C% fo°<ll 
TO$ i VvJR 'Lt&f&Vv!' ?£?/? TO 5/M 7a W 3W7 TO£- 

'offal^ycw Sffvlfav TO ?fK<P ! TO/ 4^ Wim CVGtfzhUwl SRy TO TOT? °TO<7> 

W C&$?f&*ivl <p£tf / 
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8 }\J* ^ 5 fH, <3 



f&Zj 

“ vTO tf*)OT ^V/5f/^<?-t feft CvW!Wi*fR 5f^? FMffaR vfcft faw*fa i £ CW<7/ 

ifav *iilm r (w s iv) 

- £? fatfflfil T&lfa c$ few ^ 

^M£fcW, u7? 3W7 <Kf <9 *ffe’ E - me' $£t& o/WjvsV / df" OTJ77 

fefi stm wj w y^ffegf ^ cwfa stm$& 

fjfts ^ ®R*n& ^t cvsfem *$$ wtf 

^fl 3 OT / 7 ^ 7 ? : ?OT 6 sv 5 ? *OT 7 ^ 3/5 tsfifo' 

mfi&v «#rf5fo ^7 3/5 fiSft 3/5 3/5 fiSffiw/ ^ cmfewi ipr i 

'ZtffiM *ffst>/Hl< j<P cmf<l tfrfffi 3fB '7^*7 wfiijV *77W &R<Pffl fefti C% fffi C'3'&ffr*ivl WNllSffiffl 
4>C4 %JR / *2^57/® cwlci^ i 7?W7J^ 6<l/^ *77 *wfh$ Ctfffi ViC*# ^3*-<4H f^ c W^! 

Wffani Sjji? / tf 5 f 4 *^ ffef feTC / 
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" tw (Sign ) 3%7£? i fa fcatfoiR srf337?*7-? frm TO 3? f (** : iooj 

- Jfrt? £®®? arf® £ 3 rto csrifa-isrffo at* (m*ma $m *oo £37/? S3 mwpi 

IttPi' 3^37 ^ (V$G &/W 3337^? fiS&UIW <33/S TO T37S3' 3ft3M/Z3) *l<rw $5 
fa on s/im Qc'j'pvii'i 44 >/? w ?3 ?i 5 37 £ 3 J 3 >/? T^SJ' (’ < pR*pi, i/S ’ vpfoi, i f5 
fiSIJc «/’ 3f337 <33? c»sr&9»/ ^7? 5?, ??*73 ‘CSTTfc’ wffolft Fusion ■ ft 3J3 

‘RSfiti'ii,* mi tifirs m fi$&' mi fito < 3 te to i mm 

lyn otoW? XsifS^' 3/*l37 Scgft® (Fusion ) v Rsf&U5 <? cm*^, PiSOji 

mm moi moi fflsm wjm ftfam-o’ Rtfmw mmfcs w .33? 4£® to 

/3*f® TO / 5(7373 lifiniFl-v' 3733 dj/ofav <33? ‘Wife® (Fusion ) <3«(3 <33/5 

IkPrm-'O RSfawW moi faf&m mjw <33/? ‘fcfim -8 fi&fam' tom tarr^' 

3/337 <3?; £®S r1#937 oft TO / 3®37? J3TO-43 37?/ 3^37# 3S <33? 333 /sfe 3037?? ^3' 
£313? £3 ®7 3?7?/?fl amfi® 3R 8TO3 5>®®3 T^fr? I 47TF3 /333 35 #7? 
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^•Sl'SrR, 



ftuj -}o<? 

3# %? 5ft?* ft»pf? «#77Z5 / v573f73T7 4? m «K57T *Z? ( % 37???? 4? 
jf^pr? sfft Stw** ” (to : tod) 

- e«r^? ?ftfi> ftft*^ fk*i imnfo* am fievw i mian *ffofl im 4 $a toad wa 
jj>t mafow ftS afaim vMW'tMi’bi-Fs siw WkW/w am fiivh't iStai 
3JT5# 7 i tool %m fow% 'Max Plank ’ ’ftw W77 vafm? a ttfo'a m m 

&l r f’lf& flf/^^9/9 Jfft»(4 91SC? / ft® vff/iT 19 ftpf cwn ^/sfi / 

v nnJlte wm mvas tot ®7w ft®/? ft* *3*733 *i? ’p’*^ ®3ft® *pj 

^fFmai tom *3 m yforfhi 33*7 31? *hier/!ii jpjt? <ai ftps *t 7 *k ®77 / 

vmafi* RtwaJSutfim fcSfsm c®?PM* 7 ft* $*w pp+ js RS&jna jftm tfa* 
ft&s/j/ 35? *7>f7pft -j/3c® (sf/5? ® ft§5? ®ft®/3 ^ojw ^737*3 cm mfis 3ri» ?/ I3<p? ®r? 
opfif ftftp? 37337$ cwfywi MHy& ?a wrif®u 5 m&tmi va ua i 
mm ‘fl’rn $ 35*7 is ft*pft (Sign ) iff fowl y^fo® ws? 
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^5TR?rra <3^ 



ST37 377^7 4? *mi ff, T9 &$, feg C^rmi (SffS) $$! 

mv i” <ib s 8-o) 

- 37737? 37777577 ® 7 ? *ifapfsF 5 <3 fiirrfas 373777 37^/7?/ fawmi vim fapfa 
37 strive* zprtum fafcicti ^ k? Rvtifccv 377^7 nfeiw « 37 ^ 

^snsfs fifty orw*rj CKUP ifjfifa JTZFTjtftel •Sf'rH C*R vr V 3 *nfalFI 3 377? 
i> 3 .- 5 '>v; $*rmr c i sm*t <k<i 1 w cw ^777 mzi 377^ fast $wrv 
/<)}? 577 ^ <p<rF 5 vfKQ 377 / 
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•f'd'KM, <3 

sRus 'niiiifi+hi rnimmmsm-zs *mim e ifim cmrmm firvm 4mt £ Rrmw< 

3pT ®*W*?W ^mRvPJ-^sd-- 4S Chain reaction CW^Mstl 3 C< 1 C% i $Rlv ’*RB-i>IC< 

cmm mm f&zfcm-Z'oe 4 mft R$gm mfimi mm mutt $&mfimv-ws mf^s 

(unstable) RS&uU^i *1 Rms ^sm mtm mz^f sm.ms m*l Rlii (viotently) 
Tpmrni ?cs mm i 4 mm$m ymm mm msm R$Ss mRrnrn fsf&ps mi mm 
esmfmm ( Radiation ) cmm b^fifim wfmr msuz i m tmrns m mw 

cmmm cmm fsfis m Foundation « films stmwm csRirn mam sRs <pfmft<i 
m^tmv^mzs im%t Rm i ftm cmsR 4 cmuss sm^m wh mm tm0s’ 
Rtm Ww ^mwpt csriBs o R$5s mfrm fmfa sftm Rm mmm t fRus 
mfij mm mm i img RQbvni mvUK't mrnm mm ztmtfitm mm mus i 

wRzs t&mfimm-ws RS&m mm e fRm Rfmim ^fmm mm 4m mm 
'Bromine-85’ « mmsi*i ‘Lanthanum- 148’ wgs mn^mz*/ mjfm^s 

m mm 1 4 m$ mvt wmm fmsft RSS-i' mfitmts fum mm <mpt Rcsom (Chain 
reaction ) mfom mrmj 4fmm mmm i 4 sm 4mt mfmzm mrnrna ¥5 

■sRmm mfc crnift cm& *tmi c fRm Rf&m <mm m*r-$ mm 4mfi> 
‘imrnfim Rwm’ i 

s^im sfifs 4m m$ 4 < i > lb *ii$sNRm RQhnin mu> msm RcwRids Rim bwpi 
rnrni cmsus «w$ Rfmmm mvt&pto 'tpR os&s « fmSSi-w mmnt fifam mms 
4mtftrm mgs mm 4mg yum mm mpsm R^s mfitmm m&mm cmpt *trfmj 
<m$ i RQwni <pR cst0m-fi$§m ROwis mm^ cms vrgz mm 
cmm i mfmmt Rtfs rnimmfR (Radiation) mptzmt crntmt cmcm? 4zmm ymm mm 
msm vft R$irt mftmts fsfe cmzm i 

mm4m zptiftm ?m- ymsg mrnma *pr c*tzm$ mwi imRl 4?t mm ms mfimt « 
mffim fsfs rfB mmtm / Rmtmm ®^r ■mRtmtyt Rmift 4mr mrffrnm mm mm 
m i msj ms $f? 
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^ailWRI 'Q’TCl *m\ 80 


Deuterium Neutron 



Tritium Helium-4 


~^o<\ 

“vfia ^ef t spypT! fisfii cum/Sto* Lh^i^w w faw*fa; s?& c&Fnn 

©?7 $ foe's f S}<pyft4 mf\93f$ Slfejf^ $f\jf/ &Tf3 Ipft'Q 3fg? *7?T ^3* 0$U$ 4 

'ws ^ ^ ^t) r (^ S ^) 

- tfTOS tfTO TO£f vjf¥^ j Fusion researcher team-lTER ( The International 

Thermonuclear Experimental Reactor} ’/ 4 *rpra 3P *P/ TO iiv*!l w 

ftp to^, A7TO Fmjim Wto Izfiuffim ftSfrros TO ©ftp (Tritium ) frSfrm'-M 
ftfP 2P *ffe? W (/(W million ° c) cstrfas&l (Radiation ) W7 W<? i 

tfftfas ‘Fusion ’ TO3T *jz? 3 TO ^© csfftr e ft® 5 * 97TO / fjfi 

RSfowfetfii fijtfrfC'* env $og fv faft*i c*ifi>c #\? fa*f§ $cm? i <$xs sj/*? jjcefl c&wi c?iz%? 

w? jzs ww ft©* #f*ra fefs cro cs$fs!i4! (Radiation ) TO raft* sfe to? jte 

Wf/Wts? ?ft?£5 < TOW VHV&3 TO TO ^/?p’ ft*/£W TO ?7W Jp 1 * flSI-? TO? 

TO > «* V^-ftj J^MTTS^ 3*ft> 3P7#S TO Wf$W / TO TO 4 W7 *T tfTO? J7TTO 

5 TTWSflfe 4 + ' T# tfaTt? TO *TO / 
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8 ^ >q 

Energetic Photon ?f«tTO? ?t?C? C?R1? ^ TO??? R? 

^ifaui <jfec? f?f%^ to f'fccs i to ^jc?? c?ro? s? <to«? to$ 

TO?*tfTO ^ 5 ? vjTSlo*) i 

^TOTR ‘$<1TO TO* ‘t^TO]?’ R? TOfa*t>IC?? W C? ??J 

TO?I ^IWsH WlCTOC? £fi^ TOf| TO S?? t?o? TO ?Rt TO 

TOlc<? ‘TORt?’ TO*?t? TO?: 5 ! sc?? 1®%’ ?T Foundations 

croc? to to$ cs^wt f?*f? to* 1 %f%’ ?r 

Foundations ??t<f TO-? RJ1? ‘ 5 J?’ ?! TOrt’ (Radiation) 
C?C?R ^FTTO TOT f?*f? *1% ‘crofa^TO’ (Radiation) ?i? 

froR TOtf*!? ^ i TOf?ro to? a^i? ^ 4? 

TOtf?TO??? TO 1>CR i <ro® ^rttor? wrft “TOR? 

\S\sif>i'o tor?to# s (toIto)” (^8 g «e) i cr ?rft 

TOT?s ^TTO TO? TOlft? i 

S?C? ^CRft? SfC*|? ^3C? ‘TO 5 *!?’ 4?* Iron’ TO TOR] TOt 
^Rta^lC'o ^STO (?f?S ^OTO TORT TO TOT TO i8oo 

??R?) TO? ^Cb5- TOr-f?TO’ RTO-Rf&? vg 4? ^5RRj ^ 

?! TO 5 ®] ^[C?? ^H-f?TOTO W? %??RTOC? 'TOfifl'o TO? ■JC? 
TOT? TO? TO5 I TO? TO? TOTS TOf'fa TO^ C? TOT-?RTO?? 
<TbfilTO TO]? Rtl, TO S TO? £ff??M? TOR TOR ?TO 

TOrffro’s toITOto? rrRto s to^TO? fromro totr? i 4 

TO TOlTOJ $m I fTO ?ITO? TOCS? f?TOT 4?# %? TO? <JC?^ 
ftf? t f?TOC?’ TO R^Mfavs ?C? fvfGTCSR I TO TOR C«PTO?C5 
SRffRTOC? ?Rt ?t? TOR TOTOI <fR TO? froi??? c? 

TORRTR? s?? to©H tor%to fTOs c# to? s e# <hrr 

%?? I “^TOr TOTO5 sft^? f?rof?” (io g i) 

“<*R©1®R TOT? C? TOR RTO” (o> g 08) 

TO]? TOfsRl? Slfec? R?:to s R^? To]? TOTTOfks <fR 

f???SCR1 CTO] (R?T TO%TOT? TOR ^ RS?, ?T TOC?? <^R Rlffi? 
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MW i 

4RR <j£?rt RfcRRTttR \5rnrai 4R cR;*f i 




^-^5(H 


«WIH 


(i) “Rtft « ^mf (i) r crr rrr<j 

(^tfR5f) 4R, ^rfhRR ^#ft ^frr rs^ f^ 

(.RH fa 1 §5 'SRR ^1% 'S3|C r ^ *I<P=1 RR, fa-SR (i 

rR R^ l” *IR(.?1 RT'R 5 (RR 5 RHR^3 

(88 8 Ob') 'afsfflf® RRR3 RRR WR.R 

f^©7 ‘oR 'Q vs^’ \Svrviit5H 
j RR C^sHR \5T RtfRP fRRRTR 

R5#fa sorre- M'$lfa(.‘<R RRJ 

CRR 4Rf& ^S'Q ^RR R 

'alC^'5>< 1 ^jftt ^#1 I £l%f& 

“Rift wi^ms# o ^[faft rr ftrora Rft<i c^i^ir c*Rft 

(TOft*) «*re* ^iftcRi %orr wire <r<raift«> 

m# cm ^ c^5# sfaft rs « fk?ra rr 

Rft Rt i ?rfff'Q RfRS|T%Wl Rfi^ ftjflfto CRR R CRH 
RRtt OlRt ! RHt I RStfc, R«8|W<I TjftffS'S 


(88 8 Ob') 


rrh 

RftR %srj 


RR w 

l#T r (Obr 8 ^) 


$*t-RHftR ^sfe^si 

crr w <rr «Jr 

rrtt# *tw sff^ to « 
ftro$ ^ft W5 

RR^R^fcMl-sJ RTCRCR. (7PR R 
CRR MS MIR^ R7R, SR 
fs^> fs^> RTSR RJRRI MM® 
Rfs RS° RIHS 5 c^WR RTSR 
R3RRT MMo Rft R l oc<1 
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838 fU'SiH, 


fif^o wr%SR RfellHH 

firsts famfi> nm*\ 
aii^w* <mf*t 

$*r*ift ^?r srnm* i 

(*) 1WH 

*nf3fa ^tort 


(*) ^SR WTOt 

(^Ito?) Jjtol 4$H^><I 
ftt vst^f WKR 

^t l” (80 g <?S) 


(rofiMf) *rmtftf ^srm 

sift ^*rns ^ r (io § ioi) 


‘^rmm ^mrMra ^t- 

^:*rj ^f'G 4^# 

<m, 'Q ^ftft 

(^tft$) ^5ff5R’ m\ 

«I*I>IH 'SR^m) filftfta 

^%tc^ r (oo ? ^) 


*Mc<P 'S?hC'® ftm ftR 

viHiM’ mtWI *£RS 

^rf^Tj isnsR i 4 ?® 

fimtft® Wi? (TFHm 

ft«iR4 (DNA)-4? 8f& 

$*fmm (4, ft, ft, ft) 

Rftsi'oiM «rm 

=T^ *ft^’ <PWC^, (71 

‘ft s T’«CTT 

fiRn^ <mf*f3j w i 

4^ft #totOT ft=T HHft>4 

firm ooo <7Ftft v®<hj msj^o 
*mm «rrw i firm vs.h 

c^m c*mm DNA 

Double Helix 'ftsft i 

«rftft (s&?\ c-'mnm $ 8ft 

$*rmm, w, 4ftft=r, *nonft=r, 

^ftc&lPH « 'STHftr i 

’RvS ^-TTFlft <mnft 
(TFtft wr « <£i^ 
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“^re*n^ wj 'Q ^ ^rt*tm mra i 

’tfre’SR v|^|R(.^ wf^ >)V||^Nc<> ^ 

^mrnrcra wv i” (m % *n*m «ret ^ ^ mt»m 

'S 'ofa ^1% lire?, >>llf<<P ^WTQ 
C 3 ^ 3 Tt , 1 ? ’TfaS v£J<pIl» ^iPi 

^ e rm ^reret *rt'<rere c*mtj 

Rwfbi© ^o ^ m i ^c*r- 
<T 5 <F 5 fwt^H 'Ot ft^re 

I 

mt^re <ret*mr 

'$ s ic's «jre 

Rifeiw<i m^r srem 
>Mt<j> ^srel^® ft©ft 

■ f^o i 

(o) “*rm\ fa ®ro m (o) srm ^oo ^ 

ft'siw ^»rmt^ 'ifrftfcvs csfre^t (firm ^51^ w 

wm ^f^ircH ?” ^ c«nm^) ^ <jfa%5 ^t=re 

(*& s ifc) mrntssre ®r%re ^ 

furore ^r, " 31 %^ 

4?? i£RI 1?%? C^lPl-7 5 

‘m*r, ^ft ^#t^m »ffM- 

?m 15m? ^api^re ?m ftifan 's ^ rntre 

«m ^ 

^rms ^%n^r 1 ^os*m 4 mrat ?nm wg 
^1% <f>Rt<M ’re^st ^jffc, ‘vs^it 'Q wm 

fet-Hw, fa^ (retire ^^trere, 

' 9 *m ^^wrem 1” ■smrf^m ^jft ^ ^ 4 m>i^ ms, 

(^ ? so) mpam 

S 5 re*fss wsi ss 1 cw s 
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Sib 3><Jv51H, « ^VSv^ 


“ormr^ ftf-4 ^stft® 
^WTO# « #lft (TOJ 

*l^lft5f) l” (*8 % Off) 


“^5[fttff%t ft ®Tftn CTO *Tt 

ct, « #ft 

O^tft#) ftftmftr 

'8®52||®®R.<1? '5T®g*f^ ^flRf 

(am RwMcfa sjnjct) 

^TO< ^#?rr fftrm r 

(^ S Oo) 


“totbi $*ri ^m^rr r 

(*8 8 Off) 


}2»08 TOI #®^8 ‘Big 
Bang’ £P#t® i 
cq m\m ^?#l® ^ro- 
w^n#® fttH tott^ *tft<] 
<4^ ^ (TO 3 ftffc v£Rsfi> 
TO ‘W?ft *l*iftt® >1$ft>® 
w «rra 10 33 cm. ^4>i^ 

R^t® c*N<j *ra m « 

®r*i ft# RwiR® ^c?i ^t- 

*fl® TO b'gfirW 

< *|v5C® 1 *l<w®k® 

TOM TO®CM TO TO 
Rfcjj <#3 ®iftiZR TOT «q®^H 

iis-ifacM ^ *fm to^ i 
^tft^mc e m (Big Bang) 
mto *ift?j ^t<f# 

(Fireball) TO 
^ft® ^c® ’To 3 i wi win® 7 ? 
#t? TO TO TOTO'S 

cto© to 3 i Rwim 
® mrat % 10 32 k. 4 to 
^fRm *1M®R ^ « *tft 
‘TOTO ‘•fft’ (Radiant 
Energy) TOTt 4TO5 ft*f 
ftr i TO®k® ®rm®^ #<j 
toi TOjprtft^ TO ®MTO 
<ro® srrro ^ ^ *rTO 
«£W TOM il^l^ to- 
^ftt # tot <nra ®ii^l® 
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oilccil 


r (itf S Hi) 


wst 

^%tr^ i” (io % 


( 8 ) “WS fif*t!?T t ftft 

^%R^t, wm ^%R^T 

wn?r « m*rm r ('b s i) 


<m ^*fj « ^■ijmmj 

W5TR V|*|f«Uf <Ji*f CTO I 

^ firm ^rtvsi^ to* 
«2? csRm* c^t-^rtiRt 
^ »ro* 4<r 
fif«nm '»i<r.'© ffics 
^nro rn^fimm cw^R^s c*M 
'aiiftt's orR^rm *ife’ 
(Radiant Energy) cssm^t 

<mrnrf^ stow 

fawEW 'Q ‘ 5 *m^k^ wfs 
(M^ m ^#mn<i wifMcro 
c^s<t fam 4 ^rf^sr 

qfa'f tosics i 

10 32 k. ^®T% c«ct 

f^nft ^TOiaro ^ 

«t?r ^ mro top* 
wff^m ^ ^th ^rm 
mra 2.73k. ^t*mtsrm wrmmj 

'iM^m 

'alMI»IC*ll*lF5T ^VSTTT 

*ltac*t '3 < ra f^CTS 4 
^rf?^ or fif^s^R^ ‘wR^rm 
'q*r wR^n’m c*mt vst 
fijfc>'»|'® | 


(8) fWR’t't RR^'slW 
^ift’VT-lHD^w mrwt 

wmrtro ^ 
^tfc?r ^jmibi ‘ 4 ^ 
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“to c^sr^ I tofg atosni « qmito'sf 

's 5^s ■■♦fiiiic^H C'StjiFs^ r ^hcn *$»im « ^piraapra 

(io ? <2 >) to 4to to m xtoo 

<3# st\m 4E*r tosrm 

wrff^ « <fi*t *mw toe^ i 

^ira *ri ^p^: e tj ^trorc 
^SfRi c^E^f e^ie ^ 5 to tor 

^T*I J l‘ jy ll k !W<l e 1C’ s ) a ) f%»J 

qrara 'S 9 m to<to wsi 

“to$ C^Wftom wtE't cto- ‘Big Bang’ 
totto toro^r ^5 'Q ij^itopm TO^ff 
r (is g ««) ^mrara *ito 

*to ^tot to (^ *ito) 

wtro<j ctosr’f® *ft<H 
<PWC^ I E^to’fSE^ 

^ #ro?r 

^t^OTTO 5 fift'tW 'Q 

'2ft c f5T^P° = rr ?Hfa ®j*ij c-hM 
«ptc®?r e^e^ ton’ Tt ‘*pf 
i srfTO *pt«wmi 
totot « 

trot ^ ^ 

'Q^-t to^to i 

vfa ^vf v3 bca^ 

^ebs- ^Ea? TOf ^^f*fg 
#toti w’t^eCTfa tot*t to 

^t'STH I 

^mto* ^ « ^ca^ ^rtE*n 
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aiiwM 


(<*•) “^rRsm®# « 
(attorn) 

1 1 to *iRt ^it ^ 

?S£<H f (8* g 81s.) 


“^rtwr^ *wwstw 
<3 ^Rtt ORifof) ^jft 
to?rro, ftto 

^TO to^t ^Ffimrcrm 

^SRJ |" (^ g 88) 


SR « ^“^sR^m 
■str^ m^-^rwrc<m *fto*t 

SfWTW%I ‘= > #?R*1 [ 
^Srtn C^f bC^ICSi I fwiw I 
<vsaiH ^ffR'a WI 

^sjt <R/3 ^rm «aww 

to* 5OTC5 1 

(tf) fiSalt-M W5T^ f$?m 
4t -SRlf^# C^TO^R) 

w 10' 43 Sec. « 

1 0 33 cm. c^ ?Rf?mfiprt<rc c m 
*iwj to ^rt «?f firm 
i^oo c*ifi> wm *nf? to 

^'OMIW OT ^5 4MC* 

^©m^ ^prm 

wr mm i ^rm vot rce^- «\o>ih 

<rf^o Rem srrn 

^o,ooo torn ^iwn^m 
■ p r#3 c.'jl^c^ ^to °\U5U%. i 

^ %rmm 

fiftre "SRito^ 4to 

<nm^, mr mtopsift? 

fift^w fto'f's 

<K<) ^l(,<P I 

^Rtto^ <4^ 4<J C^sl 
fif^m ^ 'Q *rfe ^ms, 
vSalW* fifto 4 =Tto vaslw-d 
IP, fiRS ’ife'WaR Alfa‘4l>fJ 

fit^m, srto tomrnt 
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8oo 




(vi^iRt^) ^fj sm*\ 

^<r r (*«* g *<*) 

>r^ ^tt 

<P^^IC5?^ '2|C'®j<P ^(Fi 

f 

('b o ioi) 


“Wj*fJ 'Q *j*f} ?R Ff^ >i* JW lc<i> 
‘ E #^s. WP5 feftt 
STSalTO, ^5 l” 

0 8 TO) 


’ftiP'’ 1 #^ ^sf^st 'a TfWtf^, 
wtMF *tfta 4<r?. c^j l^fw 
\sR c^^s g^^iFsc'® 
^P'TFR ^voJlPr ftWR Wtf 

ftiRfa <rc?rc^, ctoott 

^TR% ^STCf « ^--^m 
^QbNHl ^3 f =3Wt 

*p^ferc*ft ^ro<r ^jt^ i 

?m\ ^ vSh^ 

vS3|ch<i *w *iQbiPi'o i 

WR ^^fJ-W^fJ '3alC«H^ 

^<p|t> ’ 5 T5H CT 

WI <Ot^, WSfH 

Rv& 3H p\s<| ^s30 \g 

srsrn;^’ ^ ^ 

^rft^R Ff I ^£f fwH 

Rn^ ^rw?*’ £ff% 

off^<p'S<l <jRR> ’R^bC^ I *Tt *l(,'b^ 

?t ^rr ft? 2R*R 

fSf7^S T-rr^ Cvs| 
'5TlMih!W<I ^TRK5 <><Fo 

R’JR ^515 1 


('b) “3F5R5 ?R<rR SRSfiFR 

R^R <T%TC! iR?. %T| 
0®PRT ^Rf^s ^R i” 

(b» 8 'bS) 


('b) *r^r#f estreat 

Rwr Wff^R 

^TR 5^vj|13h< 1 OSlRlt<R 

ru> ! wi ^iRtrr ^rnftvs 
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%tit ^rrfsf c^mTfpf^ orrsrra 
f%*fa <rri^t, c^rni 

WRHR ^f<1(.\s ^'Q r l” 

(o % o^) 


(s) “Rf*p<T C?pmi) wv ^ 

RRR £f?FM r%t 

I f%¥ C<JR=RM 
Rf^srit #RT rkr i” 

(*& % 80) 


'VO iIR° 


cnm Iwri otr<r 

crr ^rm rmror 

ft<F5 sRi <tr i 4 Rrr 

c*r. vaiiroww^ f^rra 

R?Rfl wriwf^r^ %ws<\ 

'93|C*l R5Ri £R^ 'SR^si I ^£17^® 

£P#R» RR3 SsTCRJ 

^f\3<l RRR RRSRJ'af ?Wf 

RRt rrrtr ^Rr5 

^Wtf[^ ^° s 
ofw»f] sfl<n<nf^si<j 
RF^I^R faiRO'.* RRR<1 
ftn%o r $« Sbb ^<i 
CRR 4R ^H’ C«TR^ C*R 
PRfal'® ^ I 

>TRpr®t ^Pi^Hl CT f% 

f^n Wlf^fs 4R, R*R 

C<FR ‘'JR ftfRg 

RR RR?o RTC3 R I ^sR?. 

oiiR^iw^ cwlPi<t« crr fcp-t 

iii^R<i rf© r^, rr^ 
CRM'S I 


(s) rmfr «*$ 

■spaS RRR 3RR MR7I £|R 
f^fM RR3R I RR ®RR 
RtR msw sifc$ rrr 
'aR’tfR O RtRRf fRR RRTf 
fFR-^»RR RC3 RC3R 

'talt-M RsRRR O 
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“(RR?) ^»fj 

( < #^ e fe^) rr^ crrRrr* 
'H<\k't> «>R<im rr 

^mite ^rr rr^rfr rr 

RR?RS UHl^ REH, 

^©r?, cr^r ^ i site.’ 's ^tera 
r^tRfr SfaR ^str i” 

(o s i<to) 


“R*ri c^mr Rt*t Rt*t OsaR- 

fR5R?R ^ftW ^f'fl-Rf'IRtRo 
R°RR5 4RNt*l) %fR? sfRt| 
^RR i” (b-8 °oX») 


^RR>U Rtf^JRN CRR 

^HC^r &3*\ RR R 

RT RRT R3<R« #Rr 4<Jte f 
R l 

^rhr wra 

te^ <r, RRfRRf 




<r rr rjfj rr 
rees. ^ttfo st#?RR ~sm- 
rrj rrv® 

^tfR® s§r to iteiRc^i? rr*t 
£|RR C’Tf’R <te(RR 'Q’lR CRR 
RR<H RRre R5R RR R l 
S.C'oRtR fRRR R5 R5 
\R'S8|^R: e R ^pt CRRt CR RRR 
fviWCfei. I W 
*R?R R3RR ^<q»|5^s 

^rrrem Rest Rft^t- 
ftffat, ’fW't « 

RRtf rc*i-rc*i wr 

i^c^ljjFo^ RRjc*j ^(/i^ R*ic?i 
W fR|t RR R?fR® R3R<J 
RRR R« w I tffalRRt 



Rwqtrr 'S'tt r§R 
*jwifHt4t*R fa®t%rc e ra 
RR 4 R<Rt RW^T RRE^ I 
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'3T5Ttf% 

<KRR fRR's fR?*t R'sfSifo© twR ^TO 'RlRsMcRR CRTO 

osnro to 4tro rr ^ 'QR^tf Rrcrr wu ^rjti>h 

R4M'»I TO TOre TO RTOR W TOR R^RT « RTOSTR $%?R 

tocr, ^ncro ^rt^® to RRtcR rrt to rrc^® ^-rc^s crcr 

RtR I TOT TOC^® 4R?. RTO® TO RTO CR, ^IWg "SRfto 
4RTO gtfR CTO TOTTO (Rt i TOT RRS| TOffRFSlR ‘sfl's^’ R3: 
RR CTO CTOITO 4R?, TOtfR’Sfft *jR&Rt <m!*I'® 

TORR TO fR^KRRTR C^®R CRT/Ft 4CTOTOTt «IW TO3J>2TRR*T RT® 
TO RTOR RRR RW TOT 4CRt^ I ’JTOR TO TO CRTTO? 
I^RRRlR TO (RRT TOfrof $*^RR RRRRTOT CR TO tc^TO 
RRR RTfRtCR^ fRTO TOTTO « fR^tf RT75 CRtRR RRUSr 4R?, % 
RC*f X5T TOCRR TOJ #ffTO TO5 I TO RfRf^fc H ft 4) 41 TO 

CTO CRR CR ^ ^[TO ^}fR% TOR RTOTTR ifft TOR tRW TO 
TO TO° TO RTR RffTORRR TOT RffeRCRR TOR ^RTO 
RTOTOR CRf*t «lft TO TO I RffeTOR fiTO £TTOR f*ff^5 
RTOSTR TO lR?S CRfRCR TO-TR^ft fCR TO I RTOSTR 

RtTOR RR-RTTO^ WTO RtTRrJ TORT TO RCR Irc^® TO TO CR, 
‘gtf liJR^ ‘RR’ RRCR^ foft TORtsry® 4R*ft Tor’ TOT I RT 4TTO 
RlRCRR « RQf^FsC'® 4CTORR ^3RjfR I 

4 RRCRR 4R* fRR^RR TOf^fTO TORT'S RJfR^ TOR R^Ri ^%T « 
f5^T%T RRtCTO TO® CRRt CR TOSR RTOtfRRR TOHTO fRRffc® 
TO^®TOR RtfeCR RTO ^ifaTO ^TO ^RRftRCR ^ 

RTOTO RfCR RRCRTO « RRfCRTTO CRCR fTOft RWTOJ 
RtRRRte Tt^RTOR RTOTO RT® RR%RR, TORRt 
TO5R- fRRTT® toTOrr TOfto RTOT TOttot 'gcrrcTO fTO 
RTTTOftR ^R RfTOR R#R TO ^RRfRj RSRtfa CRCR, ^ 
RRR RCR%RR- ‘TOT RISC's RTCR fRTOT RRCR 
TOT CRCR tRTO TO i fRTOTCR %R^TO TOR RTRCR CRRT 
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mp, (gtm) torn ^t*R « ^rt*rp toto ^rfto 

c«w to^s<j c«iot, ^rm ot c^roa 4to ~tonm 

CT toH TTOtffc 5 r>llW« toto l toa ^ 

mp >n^ to’tf# \®r to» *rp mt i to »tt *rrtor 

'slcis top? 13# k j/ ff i'»l ^nat to '©TCP 'SRJ 

<3 | 

^ *nto srsrpt? to* a# « *jto®T 

^ torto ^r^tj ^rf&r ^mto 
^fc^rtMt? tot « i ^rt? crsrj ^rtfsf siw to wf 
?mm ^ sptm to ct, sff% ^rprfto <^<ilTJ 

mw»ra tos i tonou-w ^t 

cst t tot i 

foteltH* tojRlR ^itolM ^ toR 1smur3 *M tol® ^ 
to, ^ 'Q to^i to ^mnm *nfto wwt^, ^rt ot 
tom tom c^ai ^ri mtwt tom<j ^pRm (to ^rs^t? tom 
Xt*R to?h, voi srh ^mm ^srj to to, 4to cUPiwh c# « 
4to ctotoR c# <mp to i to m*MRFra fttos wi 
m ic*i<r i cto cmRt-toFm <t> 1^ i sresj toim tofi> 

to aw* ftoamrt to- tote fa tom wt *rm? mto 
^srmp wtto ^ej to 4<ipti*t to- tofi> ^to ’ttto 
r^r to ^ to’ i tot ^rr ^rmm «r*f to ‘^mp tore 
nrfm reR to (to c^mt pre top?’ to ^ Rsfre 
mf^s mto <*mppf to to-‘Rto R^ toto (to) <mto 
^mt ^p tot <m nrf#- toc^ Tf^PTR r ^ RRm 

foto ^tto ^srj to^’ top ^to 5 tr|) i 

wtf^f cto Rwc<m mto mpm cr:^ 

^to^o ^c?i to i 

%r tok to^ (m? to ^ tomn 
to-tofto tom w wmr mp^?’ to^t toto to? ^^?rm 
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-^olr 

‘PtTTO' TOT7?? Irofr (Sign )C$ (Pifft& 9 f1$$1'Q TO TO) sf&JMJF TO &WCM TO 
1 # a$*OT (TOR? ^WT#, *rTOv 5 /) r (Vi 8 ) 

~ tf*/cw sRfUcv vfirus fa vifa <i$$c<p CTO TO? % fa *WhH<$ pj fa (Sign ) 
wfiti TO C*ft?, v 5 TO 4 TOR W$ TO? 4 W/% C? 7 & }TO> */£?- /&£?■*? 

to w ?4 #e ^ w? c?$ / to cror® / to? ®tto 

377?TO^ 4 5j#? TO# /fc If fafa (Sign ) PH* CTO TO<Y? Co?? CTO mWT* faS^St 
?®to to *rf?c*/c? to to? 5*rf?/®? to^f fafa (Sign ) pki to vfWjOT 

CTO CW7? TO TO fc??f ?/ TOsT? 4 // TOW / TO® TO7 C?, yfcl CWF 1FJ1 

TO? TO/TO W CTO $faf TO/ TO^fJ TOW fafavFll mitvfCl *pfa TO? 

*/?tf TO W/ 3 CW TO ^vSJTTO TOt ifl/TO TO? / W ®/%W 4 TO?'/ fo TO« CTO% 

to 9 fKi? faipn ifoft ?>?7 ?cd$, fa 4^t fata y&i fwirn wtffa w to 

?C5? CTO? 4?^ C^W'/ri' WFTOFC^ ^C 1 ^/ <pc? TOJT'f «7/c»<J TO// TO/ 5W C TOfS W 
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>0|R*til RR fpT-‘4RR RRR'SH RRR? RIR-? to C®Mt 

rp’ i «n? rrtr- ‘^rr e®t crr Rt*p? crr to <rr® 

Rlf^ R I C®RR (R»IC<1 ^RC® RRR C? RRtoR CRR 
RRR?’? «R ^3C? WRHRt-^RC'o RpC<P (RR RP R f$R-t, 
«R R?TC® C? fRrto (1?to) ^Ct> Sck^. ®tC® fto RtRR? 
^4 j'SbH 4R RRR? RtR’ RF$ tot? ftp’ l to to®?tR to? 
to to Cto? C?, (to f-|®* feR'Q ‘ffito’ RCto R*fR R^tCR’ 
RR^ RR? ?Jt‘Re? R$R toit^ fto® flR^Ri 
f*ttoR? SatR? ^to® R^RRCR Rt?^ Rto RR? RR 
Pt? ®tR? R*Jp 4?# ctowR Cto5? 1to®t? RC® to 
RRT? tof£® 4R RfiCR f??. to I f??, C’fto ClJPlWlM 

rtr? rpi rmh to®t too rr i to? toRpRR? ^r 
toR toRR to 5 ®tto crr fto i cto «r ton? ^cr? to 5 
®tto ®tto ®Irr, 4r£ to? to rr c»t? rc? cUPic*pH 

CRR (Rt 4??, f*fQ!R? tolR to-‘ toR Rto®t 4®^t n# 

to fR R?%rro’? ®r ?to to to-^nto rrri? ^r ?$? 

RfiR totoRO RR RRCP’ I to <J?R? featR Rf?-t®l??l 

1R ton? ?ffto Ctop’? 'QR RtoRt- RRRt? ?^1to 
RRR TRfto f^to, to? toRftR? RCRPRR fRf Ito?’ 

toe® torn to® to c?, eRto Rtton? R?to ?f to?’ i 
^e® to rrcr totoR to? to?? Rto wrrr i cto f^R^ 

C? CRR <HTO RR RPR 4?° ^ ‘RRn’-'eR RRto’ 

RRtoS “RRrR? R*R , f% ^ff to ‘SaR’-P RRJ I 
4R? RR'Q 4RJ> ®tCR®P Rto ?*?t? to(J i5?# ?f^? ‘tolto'R 
CRT?’ ^3TR? RHp to ‘on’ to? (Rt I Rc? R<R Rff? 
^rsto® to[^R CtoR i f^R RRoC? to[^R <R*to» Cto^t 
R? i ^ pfe? to ^r? toc*n ?rc® ®?f to- c? 

C®RR c5to»R-^? to[^R R?^, >a|^M fto Rto? 
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“W 5 ? 'V/sWd (Sign (ffiftfus vfitwi'd *rf Rift ®R <pRwl, ifitcv 9 flRrft'Q *n j$B off 
*fan) s&nupi famsfttf *rm v^j" (o s to) 

— ?/*f f*7©?7 d* %f*il®(sff ¥7 (s*/ *77 CMlt) <C°1 RtCv 

*flffl, &f$C*t y^lRwitf} 'Sftfifa ^R^U (Sign ) (Ml. mz*?1 C<FF ^HlCliSlm 
IC* -^fe< <77, C?R d©£*T/? Cl^C* d^ © d^ 5 ^ *^/ ^/sj/^< 7* y/S>vgC^ VF&PflSt *5 )<p/<7 <M? P*lt% 

w Wfarw %? c? 0?/^ ^ (M& yf&§ ww w<n$, #/h d? 
cw ?si? ^ <&i mw wi ?m w tost? f/fr? <wr #pj 

IftiJlft *7? d?$ <RGZ*TJ 3 fa&f-*(il*TI © $**{{$& ?tf?/7? 13*6 

d*FBR Wfr' <tf d*Z?? 57# 3 ?fe/ ^77^7 <R 1<R *m$ C & 7 3*77 

%? RUR ^fjHTH 3?*]fc3? #7? &S>%-d? CUR! &f*f 575? *7*fr «77T® OTOT ^/jow me 
Corf’ ?TF lll^pl} *!$ $? Rvsfli'd C^ysiRw SR 11 %lc& dP7 IQ'S fa &1R1 

W/« V&/Sflf WOT? fep| FFWT ?#5 *£?? l 
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Trails 8«i» 


C^S £'S?j] ^RtCR C^H Rt'JR'S 'SiRj'a (R^ I >I<R liRp i£|Rf^ 

t^ST CTO^ tc^sps ^ 4 RK $0^-^ TOTC 5TO 4R?, 

to to’ i ton totoit to tot f*rot ^totcr 

TO^t r>cr trot c^'ic'ii i 'shrr <i CIO's sTtRccTT-^RfR isr# r^ 
R^5 RW, CTO TO[R w ^ frsft ^ R»«lw? ^ 

'rrIIW i TOrfR <ic«i(.^, rr?, cr r^h tori crrc's 

vot 4RSRR f*f#t 3fej TOf SfTOR RtRftR ftsft 4R* TORR 

nfWa rcto i to 9 m ^n^s mtus 4R?. ^ 

TO TO Rt I CR TOT'S i£)? 5 'SR CRTRT *rfRbM<!>'3 RERETO I 9l9\ 
*rfRRTOt»i(Rtft "TO TOt ^st 5t^[ R^CRR 4R?, RRR ^ W T5T 
R^fi TO CRR, f^Sr CTO^ CGRiRTO TOfi> RRtRt RRTR TO 
CRtRTst TO Rt’ I RTlft C^lt CTOI-RtTOR faCTOR ^>[1^5 twi 

t^nros fwttR cr to to to ^st ^rsr?i ^crt-^to 
toMr *rr i Wf totr «fro^ toj f%^ 

2#RMCRR SfNfRT CR*t RR=TtR I 

*nfo! TOffisfft ^ RR-TOfrosm r^ri c^rs ctoi- 

RfRRT RfR 'QTO ^pft's 2ffcf& trow RafiRR TOTO CRl'EltRl 

T^ltrs ^stfro ^R CRTO ^*fj R>vi>ftR5 ^TO 'S TOR 5 CTO CTO 

TO, TOC^T RRtf R^llRCTjR RTO TOs fTOTO Sl^TO 
^SRSRTOR 5 RTO ^ftfro, TORJ CRTOR 5 TOR frolics TO 4R* 
TOfTO 'SIlPlTO 'Q $RRT5R TO NR TO ^ TOT ^srtfRTO TO 
^pn^TO f%TO 2ff%fi!> crot RRRt#s TORR %«NRTO RTORtR, 
RP^RR fRRR-RRif^ « ^RRlrjfo, RTRt 4R^ RtR^RfRR 5 RTOT^fTO 
fRRt& ^»U WTO CRC^f To \Q ^pf (RTO 9 R'3 fwr%JTOra 
TOtTO RTOi? ^S3t%fR 4<l CRTO W^s 

‘TOf’ TOf ^f«n MR TORTO TO^«f lt f%- , ^nsl vs 

■5J^|v50M £{<&<• ^vjji oJ|?3l^f.<I : * 1 ' £ -•:* ,<Ti^ [ 

21 TO R^ffTOR fe%^R- v’FP- RTC^TI. C^R TO, 

CTOIR-. CS’IM. H^ei. 5 ^ gvSR. 
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r T 


>53 ^33 

^7^ ^r^Txfcf/ ^<7477 f.T^' 7 -77< 3r<?7*' 7^;; <77<-' c^'i 


3 3 < 3 ; 7 

IT? 

"* i* T" ^ 

s^ V< «*r . 



w, /■ 

r 


-- i < 3 ’j 

£3 

- '.'7777 

w j , 



/■ 


7 0 


V r , 
* >✓ 


rrr^ >^<: r> .ttj < 


"t 


J; ; .< c\'- 




a *■.' 7 3 3 , ; w£j r *-'J'J£ f r ‘c> ^JA’S C 3 7 1 3 V *' 7 7 \ ttt? £?■/<£< s : ~' 2 i'j r ?. z. d 5 < *• 


v *-■ r;<.' 3 ** 45 3 

„ — — — — - r ^ " v £ 7 y 

>V';'?i ' < 7 ’-;> i,<: > >'<•;;? r 77 '.'v;-vv. *. j < c 3 

e<p Wr& 7777 TTT^ % a T «7 7 -.T'W. iff *>'^T $ 

&fz7W‘* r <‘ fy\ ><’ f .V '£ /?: 7^7 777*77 7777 r 7W ' ?7v 7 77' '7.^'' 'T 3T r - ; »7 X?- 

*V 77 '/>Vr,' 7^77 £ 7 s ^ 'i'TT ' 3 ,": 7 T ' 7'«77 7 ;' ^T 77 77 V" 7 ' 7' 73 FV :. ’7 7 "V 77 T"? ;'V' % 

37 ? 3 3,777 3 7 - 7 7 -',. ? 37 , 7 -TfT ;.’ >'7 3 T 7 r ? V 7 377 7 ?T'> 7 : 77 V 777 ? 7377 


'3T?; 3777 " ;7.7< ; 73 7 -> 7 ;v * '7, ;;?/ 7- -777- 7.77 *7737 v ; .r- 77- *->-•, 7- pjv; 3.7 

3TTJ'3 77 7 .;-'.'c' yy- 73r /V t> ; s ;*J' *7*> r-'r-,-^ >' « 7 :-V." JV\- TVPV. '77 ?V7 7 

*- ' ■ ■' > " ' ' 3 '«*. ; 


" r "r 77 73 


77 <3 ,v 37: V : ; ^r,v •> 7 " > v 


f * 


r*. 
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junfa^vfT 8 8i 



"to? m&<s m mfkv trim u Sqftm *i<$sfm fftcs i mm toto fwimrffcs ftm 

TO 05 ®T flfcmft rfy mftUS *llfm, TO 4 ? vRffl TOPW^'W^ /” (Vo S CV) 

“&wn$ mm, mft rnifttw to?, e 5^ emu vfmt ftwem to? Smft w? /”p* ’ > otr ) 
- vf i pr yM Smfe mu m <mft mrtm <%0 fwm tots mm win tow 1 mft m 
m <Ftf3 to «ct? mj-wft ?ro TOiwf jsus « ? Aw aw? aw to? mi 
mfmft c$ 1 c^ftm mm a$j?^ to? mm mem m$-v$f ® fftftfift a/tffa mmm 

ftp mu cmv $ks cm cm w, biftftc* sfcar <mt iftmt r iftfffm iswfim ifc fwm 4t 

, J/o , J's/ fis/sr TO, TO? 4 ? was/w a?Jp?J a?VS & TOW a*/c?f W TO »/c*r«i 3R-?f3W W? 
aw*? <Mt? *7?? ftftcm vm mv f ui3fa m^tmi m *? s/euw mcmf&s wm m 

mww f/tw m$ mft m mr mfm a? ftyi ?r to w? to Ofl % arcrow aw to to? 

TO? #?W CT %/to a#TO? W?/WM TO TOP C5ff\s a/W / W03 TOW *J©W TO *? / 
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7rsnfe^*rt 
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s'* .. 


'wt • 

Z' 


<■ S' m t 

'. /_ ^ \ 


*'- v ^ ], ■'•* v y r < : i 


<’ i"-'j V ^ ;*5'< 


<f>-;7 r .; <•;-?? v-;; r C' ^/; f 7 :.:"-' ! 7-X *>’ ’£>Y"iZ7j. : XV r ,i 'XX' z\‘XV r .l > V V7 j; * 


ril 


Tv-r’ ‘zxr-xxzx' x xxx ?z<: xxx XT’ XX <x rgT? ;. ^ >• >■> 




'Tr- r rr~? ,, ? : 'Z T ? zj t ~ *;► 'u* :f-;- <7 V"'/' V,':'; zy ■-. v v,y v*"tv 

"* g- , .# ^ ^ ^ v ^* , w ' — ’ j * f •■ v * j 1 '“• /-•' “ 1 C / 


?■' /•7>: ^ ?' 


s’r ry v r > ry- ZI^'^X ZTWi i'X 'XX <Xf y " >. ’^ 7 ' *v •777 


;7^ '/^T^ c^rz 7 


^ r. - * f. ' 


? ^77 (>,; ZTXXZ sX X s X'ZX • T ' :?r <T XT' 

f* 

'’XX *X X X~ V f Z<7- "'■ 7 ' ;i''< 


r.7- :r'x c: ;~x< xt' xx* 

-rz -t* 7T?77 <".r-i. '7 <'^~jZI ‘^ZXX i i XX. TXT XXX X‘ r C- X -T^X "X'X X~ : SjX XX 

✓ 

XXX XXXT Xi *'X ZT *7 <f- 3 T^ XXXX 

*W zr^XJ XT* XXX Xl'^X SXX IX 


XXX y X' X *■ £ ' r, 7 : 7 7 
TT'yr z'XZX *<X Ux :r /X XV X *T 


www.amarboi.org 




888 * 1 >0 

V « Y RTO TOtR^ ^*fj <t>Pl<MCW4 M*IM RTOTOR OT fR5 
^mt ^nf^m to ‘hic<m’ ^M® totc^r, crI 
Mrtot troRrortR RrrMM, «HBfc, ^iRt « 

RlRlRlMf'at 1% ‘to^to R*®f w 4 ^r ra^tf, ra*tfi>, ci# to 
cto tfl^vBiw ^rfrom^ tot wrro to? ^jr M®f ^c*ij 
fewi tor ^ rv 3 ^ ff?ro to Mira to toM © *»ft 
Mr^fR’R^; pMr to rrtr RtTO Rffetra rMcr irat fro 
f*t^raR r#-r# Rm<p ^(f% rrr to^s ^sTOrrora ^iriotr 

^C?jM® RfiRt Mg' CR RTHtCR TOR RT<MfR-| rMr ^RR 
RRRKTOR I 

3TO* raw crcr cRTOrra r® ^frarire to Mrrrsr 

‘MHr’ R^R RRR R*fa TO TO'S WlRfTO £ TOT 'SMstR TO 

cTOR rMr ^*fi M^t’ « TOf-ra* ^[rtrr « rrrf rjrf® 

RtRTO RT TO? M CRfaRT, ^t RtfRRt’ TO fiTOtR fRTO ^RR 

^ r®gt ra 4 ^trj M^rmr R & hMr Rfro Msp * agfi > « 

TOTOt TO? R£#TfR vTOR ff&fal-t ra Rift «T TO RTNltR 

«rrans?R to rt rr^Mw ctoI '^tsto to fro to to^ i 
rrw? to# tor rirj to ^rtra Irrtir RTtMra ^rrat rir i 
M g ^55 'Q ^f oTOc^ <pffiRt WlR’ I ^ TOT*# TO*Po 'STR R^sJ 

RMTO CTO C*tRTO3 TOtCRR RfRRt-| TOCRt I 'TORT 
TOWR M^TOt SeM RHTfTO RfRRRCR, ^StOTR Mr MsRtRR 
RRC*iR ^tMTORJCTO ^tR^ MrfCRR Rt*tfCR rMTOR 

^ r^t rto ‘tom (Mr 'SftRtraR to* 11 tof)cr ^rcr 
^TraR ^nfro ^rrM tor to? to tor® %r crcr 

CRRtR RtRRt CTO't TO IrMs^s’-TO 4TO| |M Mjfl I RW- 
Rf^R Rt^fRR RRtR TOT CTO, MRTO RtRTO s^5 RRTTR 
'Q RtTOli RtMs^R RRJ CTO TO?. RCRf^fR TOtMTO 

toMstorr ^rto r^ mh^’-r rtto « c*ftRR rMto R^rMf 

WfR'S ^5tfRs TO I 

‘TORT ^TOfR# 
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88 <? 


Atom {gjjgtgflj ?s? 

>l<Jtt>t*J f.ii'avi 
?T 3PT!#fa RQwJKJ 
^ 9HW I 

Asteroid (sfcH); 

*tto <n ?r tom ?t ^ 

C^5 *3? b^ftoj* '^Nvs*s 

<ra ^rc? 5 i c^T^n^? r»\s?i 

■s^ 4?° 

%m to 

fefe <to ^sIt *ca i 

'©l^lvjpl '*ff^£lCR5I b^RWa 
^pp*f ?T^-torr*TCS? (to 
toviM ^rrts i 


S i *n * m 1 1 uM issmEiEfea Bii 


W^f 4?!. 4? ^5]^ Tps 

£f4T? ?1? T^TH ^ I cs>; 
ftottof%4 (Scientific) 
«#^T-f^ft^T, a 

*tom-t (Study) ^m. 



JWr 


Fjff 



^RtlClT 

UJJJ 




* VJmm? 




W4n?*t ^tg, 5f^ ?r §«wtot 
b$fwt 4 tortotol *t! TT% 
^<rt4 Atmosphere top- 

I 




Aurora (CW CStllf^ 


sfts? cwg7,y<i totof 

pHTT? 2(<J^V|H ^S<3 4T5 

(Solar wind)-? ?f?T 

?rrc?n? c? (Prltora 

% 

?OT £HT*f^ ^ 4to^ 
Aurora <n c^j-ppc'stj ifo Wf 


?? i 





t?t t Tr*fT < trf*t wfi> 

wca? to 

tor ''WM'oH *rer~*f<i 

(Gravi- 
tation) 4? m\ srrre 

^ Binary 

star wr i 

Binary ^wrc-t 

orMiva\s I 
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88 * ^TSTH, « fat-RTRR 


Black hole «m*r- 


ml? W 1 r^, w® 

R^RIRFTR-^R RCRi ^ORT 
RRSR RfRR R^ffi 4 RR ^R 


crrttr ^ttorr rr 
(G ravitation) ^w%J t>ttr 
(E normous pull) 

TR^P (^gR fRTR* ^RFs 
« nw I t?R CRTR RRCTRR 


RR 

^RR 

RRJR 


RRv3 TR>°RT R7TR 
RR>t 5 ‘- 2 FR’ RTC 
RRTCTR RRT SR I 


ctfiTi 

|fi| 


■ 4 

M 





RUR, fRRTRS <3 RTRR <p 4R* 
RRWR RRR7R Rf^\s RR R^R 



iniitiii 


V) ^ 

• i i I v' -"V, i i w 

T^TRRTTRR 



KSJ 10 


RTRR 


fRRTA R% RJTRR RTTRTr 

‘Coma’ RtR i 



Constellation 


^S?)g ^ fRR^Rff SER 

RTR^TRST^RRlfl RTRRt, 

RT ^5 CRRFs CRR 

■fepRRR ^R&f RT^f%R RR 
(RRTR, RR 3 *!» 

(Constellation) RRR 

*rf?lf *5 I C^RcR* 

RST*,Rl ejc^ RRRRTT? trtrf^ 
Constellation fRfgt i 

Core (RRT^if tr^ rr^, 
RS-tSRRS fR°RT Asteroid RT 
Comet-^R c<p'gUj rt^Rcr 

RRT SR, RT 4 R yjfRRR 
^RTfRR ^ 7 RR fRT%r) RRTERR 
RRRTR Rf^o I 

Corona (CRRCRHhg ’JCRR 

RRRSR 5 ERR RltERR fRW 
rrefcr giRR (Outermost 
part) R\“fw ‘Corona’ R=TT 
SR I 

Cosmic ray Csrst'Srffif^Rs 


Rfiu)g RRR( ^5 R r RoFT c RjJ 

RT^fg R^RSRT (Highly 

energetic particles) RT 

RST^TR) £fTR RTTCRTR Rf^s 

JRR RRR RTCRS i Gamma- 

ray, X-ray, Ultra violet 

ray RRt Cosmic ray-R 
/ 

I 
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c 


^tfac^ rto tor 

TO^stfe 

‘twfif TO ‘Cosmoloev i 

• * 

Day (fe)s c^f sft to 


tori ^toi? ^^fpr 
(Spin around once) cf 

RTO?f TORR 4<I 

Rtfro f*R (Day) tot ^ i 

Dwarf Star: *}c4<i 

*TO<! ^ ? f?Tf5 C^TT> 

Dwarf star to ^ i 
Eclipse (tiyO s W£RT 



H 


H H MH^Ecxj CK^KlC* 3 1 FmK 

H 


MpT* UB^Ki r J 


EgSgsgu 

S^E |3 


'H 



[jSHirjrt 

Kffil 


IWIlIlIii* 


ss^s 


l'»--o<i C 7 FFU5'» M'S* ^■3’ 
TOFTO TTI r*i3r^iJF>i<) RFW 
TORTS qffeq TOPS TOT I 
Fs^TfF Xi <TT >M FFU i^oTJRTRFH 
$TOR csrriR Rfen* 

>|'.|1.|>|’*U35 ^T<J 5(77^ I J]7Tr5 

3TO sfra 9.1 * 1 0" ' k e . 


Element (Dieted s 

WSJ J-HMUI ’tfoa 

Wf I CTOT ‘ 



)i cro to? ’jkroR 

TO3'5T«'3» ^TOFl C^fC^ 
TO^'ffe ’fife CTO R#R 

(R £fRT5R TO, v5T^ 

Escape velocity i 
CTO TOfeJ ’fife 

FT3TTT3 R#R "TO 

iiR fcjfefeCTO l 

Event horizon: TO? 

ctor Fffro ^8 fe^rft’ 
(Boundary) RTOf 
FT%’ (Escape velocity) 
totbi w m \ 

■giR cro tor *r to 
to <Rt, TOf& 

"SfC^ TO 

cwr’ forfe? toi tow 

to i 

Gas Giant: 'TOTOTOslR 


(3$ CTO (Core) fes ^ iff 

CTOW fe TO Rafro TO 

*\ 

3 TO«T TOsf fe ^8 fifro 
‘FIR TOT^’ TO TO l 

Lieht Second (TOTO 
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Meteor (^T)g 1 fg-'f5 

ntwrr m ^B *n 

rnipstm film m\ Rfa 
^i'oit*m *nw w«i <js5 *mR 
^ rr <£r* wnmR ^mf% ?jfl 

^ Rl, Shooting Star 
R 3 llc<1'3 ’iBB'S I 

Meteorite ^Wt)g 

CR RRm ^t <tltR<bW ^C5- 
*5U5 *fl?R Rt W 

*to <m ^ri^s rrr i 
^c'tsk-'P Meteorite R«Tt ^R i 

Meteorid s 

cr 4r^> w 

4R?. ^RCR* R^^ICR ^ifesR 

rrr, r*p ^r 

Meteoroid i 

Meteor shower g 

t R*R (7FR *RSR^R 
R^R C^Ff ^ RfeR RRR 
^5*R ^ *^C<^ CRtm to® 
RJHrs Meteor (^t) 

film RRR (TO 

RRRRR 'SfRl) ■ql'alc.-'is RtER 

Rto ^ ^ to? 4*TtRn 

Be?) RftR CR RTHR 5 

WfimlR ^pfffR fiR*f% Tffl 

Rser, Meteor shower i 


Matter : R^R l^oR m?*t, 
RT to RRltotR RRm r^ 
^rf%\3 rtrrrrrc^ i 
Molecule QsRg)g RPTlRto 
Btom rtrjcr 4RRto 

RRRfJ Blip's ^CR ^spj’ *tto 
^r i ^>rcrB ttrrr^ orpfn^fe 
cr1Bi<p iflR 5 rrt ^r i 
Milky Wav Galaxy : 

^RlCRR ^ CRtR^a CR 

Rjmr#R '®ic<iB 

Milky way galaxy R^Tt 

i *ijmt#fi>a rtrrkr 
w®Ttto fRtoccfR rrrcr 

^crr w atm RRRCR RtRR 

•ttitt • B^ mm ^ ricr 

HR^RRRRt^CRCS I 
NASA m) s The 
National Aeronautics and 
Space Administration Rt 
^rfCRtoR RRRRCRR toc-l 

R^mm ’f^n^fsiaitR ^pmR 
^?°v ^RtotcRR tom 
r^PsIr^kr fiici>Bm toif®r® i 
Nebula tCRR^rt) g *frt-RTf% 
4R?, RTtCRR RRRRR tom 

crr^i® caw ^ ricr. rt, 

BkS ^SRf CRR *r®-R53 *m»3J I 

rr^ 4i&ri«i 
W(R^ mt i 
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Neutron (fR$gR)s 
Unit- f^f^’-^ %©<i 

4R 5 sf^t? .’fg (Sub 

atomic particle) 

Dl«ffi$h (Zero electric 
charge) 4^° 'Q^sr 
m 1.67 x 1 0' 27 kg. i TO 1<t 

%a? CSffi>tR3 RR^I ^C?t 

fot RR3 I 

Neutron Star (fi^tnpg ^ 
^ R^ai (Supergiant Star) 

’ra 

(Small spinning part) .C«RR* 
m, 1 r§ 5 r ^ i 

451 1*tvS3*i’ ’fg 

wra «tfta i 

Nova ((RF51)S CT TO VP5F3! 
^ ^ Rim cm RltTORs 
frs^l fifg*fa RRR TOsfcs 
Return RtRjw *mg f^i 
form ^c?i m, ^ 

TOTSMCRS CRM M - 

Nucleus : C^Jlfe*tR3 ’IMfR 
R^T^RR wrf|RI ‘nucleus’ 
%RCR ftf^s RRttm *m I <£RR^<I 
R’iRR RR 'iRR'B sR.m<3 Nucleus 

m m «nw i 


Nuclear Fusion: CR *TRif^o 
™ fet ’fg-’fg ^trr^tn 
^*n (Atoms) fsrf^rs 

^5 «ift ^ft RRR, 

^ *IriR>c^ ‘Nuclear Fusion’ 
M 5R i *1^ R?RfE^5 

wm Rsra RTm-fR*fM 
gforR't c^s#wt 

(Radiation) ^fljf^CR RRR 5 i 
Orbit (RTOW)8 RAI^CRJ^ 
Rlc<it c<f>H 4<p|t> cr 
RR^ lfRR 5 ^RRR 'Q^R foci) 
’tfclTO ^R^^IU 

R3R b|<tfirC4 WtR^aR RR<T ^ 
’fsiftot ‘Orbit’ RT RTOTC 
m i cto ’jfaft 
R^<nm ^■'“f? fgcR 

WtR^sR RRR «TRR5 I 

Planet (afps R’SF C3? 
F§fgcR> ’siC’W- 

^'O'olt^ R^5 4&C<t> ^ R«T1 
^R l FTO? RSs 4*7? foviM 
W 4R* ' 5 TR 5 Tt ^ ^R Rl I 
WtRRRR CRtR’tfRRTCR 4 *T# 
S»fl» ^iR"^ l 
Pulsar (^IM^I^s fR^liR 
CRW fR’fss 'aiR«1|4Rf 2 lJ 

(Radiation) Rl RM3R 
^C'iM b'^R'w £f^5 
^MFs's ^R 9|R?> I 
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Planetary nebulae: 

*R?mfirt« m^ww tom 
$t<m to*3 ^5<3 mifm^© TIT 

W 4 |^ cmtmm mxm ^fto 
Tltw %f5 ^5 | 

Prominence: 3 mm 

CTfiFF to^P ipRl 

^5<3 TSlt^Pwr, Tit ^Wl^Q ^Ntm 
fiftm mt^r fift^ 

firm ^ mi^r *rt« ra 

SfR35 I 

Protostar: ^rnsfij ^ w 
3 H wm *rw ‘fiftmto 
mmm’, cm ^mrem Hamm's ^ 
c*pc^ ‘WsQmm 
fi^B-IM’ ra *tMnl«-tto 
^ ^mfm i 

Proton (ctnfrQs *RRt$?r 
'ai'oj^W 'IWrflta bl®?^ 

mtot, mr toflrmtem ftvSSjw* 
mtcrn mcm m*em i 
>3? 1.67 x 10' 27 

kg i 

% 

Photon (reifrps ^rm 
’fspsm mtoi^; ^cb^ ‘witJH’ i 

m^rcm* <3m ^rm 

fiffe C'*lt<P«J firm- i,lrvb,ooo 

mr^m i 


Parsec 

'5rte 5 Ttmmm mmtm i3m> 
‘Parsec’ i m^rcm* mrtmms- 

torrnr tohc<p msfm>$ 
m>em ->i^'st mmrn Pific'Q 
‘*int*n»’ torc<m 'an\owi«n 
mmrrac^ i 

Quasar (reimi3im)8 

cGfat^H to mtompef^a 
tomm firm fiftra 

$^pr rn^snmto 
osntto, mt cmrnem ,4m# 

*P5 to- ^ S'S^cfst 

?m $ o,ooo fmf%mm 
mjmrrfm (M&ffl mrntrn 
4m° ^icni ^sm* firm ioc# 

’mrfm rnmm i 

Radiation (osetfaMiaQs 

c^H mw cmw toa m mr 

%mcm atom (Wave) 
■spa ^rtm *iw '5»mm ra 

TfTC^ | 

Red Giant ftlH mftFQs 

vail>llWH 3Cmm CTOI 

'© e r m^s toi? wt 
Wlfil m*R umrat 

wi -spin's m>cm to ^rfrrra 
m^cm emo? mm i 
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Satellite (%»PR)g ?mrej 

'Sj^C<l 5 C^R <js^*TC3[ 

^ir^h srtwr «it 

'4iM'8*m»i 31 4sf&w ^rt 

I OTSR FtW ’jfsiffa §*fsft I 

^t^fr®# frURs (Satellite) 

ttw 

vs^ ■*Tfi ' 5 C 65 

q|<q\s^^vs 

3£® I 

Solar System (CTt? ^ftg)8 

**R# H*WIC4> fe CT 5R 
^ 2 R,-$ 5 R?F§ *8 $R|*( b'jRU 
s 5 JR^t ^ wra 

^fo< 4 <iM<] ^srtwt sftBF, 

^twra; ^ M 'Q ^it^§ 

'Q 4^3 (TOWF® 

^Tt^CS «ftt^ l 

^«ftTt R’SFW bNfwW 

w w c%rsr*P® Rtw 
wt ^t 1 

Solar wind : ■^fer*t 

(Surface) c^ trp^rj" 
(Invisible particles) 

ct wn^rt^ 

*mrt (Stream) sRtf^® ^tP® 
siTBF, Solar wind 1 


Space Craft: ^n?tT 
< #^t-Plll , 4H 'Q ^^'H<MW 
’tfeH wm ^RJ ^T baft 

^^1 ^ I 

Space probe; 

WR^T*WR, (£R ^ps? ^ct^, 

CSfltfWT^^ ST^R 

\s?tj rssr ?rt w ^rawt 
^©T < 3 ftfto© fwt^l’tt: e m 

1 

Space Shuttle: <R ^r^T“f 
(Space craft) 'srtwt 
Ht'»l5lfl i£R* «iuil«ri)ii 
RMRR ^RP^tRJ <KR«f <tRTf 

^t, Space shuttle 

<k.°i 1 *h.<pc 5 s ^iRIc^j 
tS^C^R <Ml ^ 
f%¥ ^RWf ^BT Rv||h<1 
■spa 1 Space shuttle RR RR 

1 

Space Station: 41M ?^5 

*RtR<J V|^j<|||| Rt 

Satellite R^tRJ<I TOJ, 
■srp^rj R^ra *kr 

5KRR WV 47RS »l*|i|H 

Universe (iRlR^Os 

R^P^RT fepSRR R^R 
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Sun (^f)8 

*r?rcR<t t^tj 5 ut vsrmn^ 

^5^ 4ftK 4<t T5F5m$ 
‘f<pvS*IH’ *Rif^Fa Sffaftw 

« WR«TT 

c^ CThrsm^ 5 «tta 

l 

Supergiant star: 

\5's^«1'®| »W2I I 

4w<t ^rt^H 'smzj ?sc?R5 

'srf^H w ^ ^ i 

Supernova (yfft PlftaQg 
^ ^ ^maia (supergiant 
star) *A??reR^ ^t 

ftm ‘rna cti®i\ *n w^rt#o 

^rtM ^t 9 t ^ ^ft i 

4^ (Rt^ta ai!?nat*m 

C^tta 5 'ST«i| (R?I 1^5»T ^ta’ 

fotST ‘grt^ C^R’ | 

Star f^reafl i 

RwM c T*N *ijt%i ft*\ ftft 
1^»a c«fw ^trrt 

4R?. ^sM (Light and 
Heat) i ^RIOR ^ 


R^SrNf^F 4g>|V|^ (ft 
^ihj'sWit wm’tm l^s -^ta 
^rn^, £ ^ wrsR 

'Sl^ff^Sf Wf I 
X-ray (4~W-E?T)8 

fcra (wave 
length) %«i<P(5l 

aTfflRlrlas wfo«J*f1R\ af #a 

ClC^ 'SRI *1^ 

fa*prsRa> afti i 
Year (wre)s 4 ?# ^ 
^rcaa 

^ ^tpf^o (ft aaa 

mm*{ ~s$, $ waa 
£w<t>$. ‘as.Ra’ a*rt ’ ^a l 

■'jf^r^t 'S'lstf’ f^R, 'JjVf^t, 8tr 
ftfaS 'Q 8<t CRM* Ms ?£aa 
t>!<jfww ^^91 4ftftft vp 
WTCR, RT 5 1 C RR’ 4R* ft^ft Rat 
RR I 

Zone of avoidance: 

^rtmaa RiMffi wa* 

Rta*tH CRtR Interstaller 
gas 4R!t_ dust c*rm a*ta 
<Rata 4a 4ft^ Plane-4 
wmc’ta (ft 4*nan rjtrt# 

^jft 3^5 Rt Cfttft 

*ffa e n» ftjftuz £ ^ri 
4 e lM s lM> Zone of 
avoidance aRT ^a i 
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